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( X L. -- Oita hjH is, Ffi rt X VI II * Jlie lim* u- , , 

iioth tfii’ ItfUH and the iMei'Ule:f of \. 

and Stilts: The React ioyiS of Alkyl Ri , 
With Phennxides and Ethorxdes, 

By John Hju^ston Suhoder aad Solomok Faklby Avhii 

Thk two ment papers by Segaller (T., 1913» 103» 1154, li ■ 
ths action of alkyl haloids on sodium phenoxide show tt;«> ■ 
reaction velocity iricreases with dilution, the formula 
A% - A'j + fi log 1', 

used by Hecht, Conrad, and Briickner {Zriitch, pAy»iC.' * 
1890, 6 , 28D;, applying e<tually well to Segaller ’s result . y 
since tfie brilliant work of Arrhenius on the ionic tlicvr,. 
fhtwald on tlic relation between the ionisation of acidf» u;i ■ . 
activity in ester catalysis, inversion of sucrose and hv<lr 
acetamide, chemisis generally, Kahlenlierg {J. Phiji;, I i * 
1901, 5, 339; 10O‘J, 6, 1) especially, Michael (.-Imfr. f i. 
1910, 43, 3:j'J) Hinl Armstrong Wing notable except: : . 
indieved that only ions enter ajijueciably into chemical liai:- r , 
lions. Kven the known "deviations from the ionic r.,;-. 
especially ihosi? produced by arldeti salts, were thought t - 
to a cliango in the ionic reaction liy the salts ihemselws a 
was pure chance tliat Arrlienins and Ostwald worked with r* . 
in wliicli ions are chietly cnriceriiefl, and as the “devi.iti 
the ionic re;ictioii or siilt catalysis" oliserved hv 
be partly {►r wliolly rhio to tlie reactions of the non ♦ • 

lytes, the workers in tliis laboratory have since l9o.5 u-. : 
tlie theory tiiat both tlie ions and molecules of acids, hw' . 
mUs, must in all cases W* examined for activity. Jnhi v ;■ 
Acree in 19<>7 {.\ mrr, J., 37, 410; 38, 1158; io : ; 

this idea clearly for salts, ami in 1908 Shadinger ancl Atr'-*> ' 

'■ We are studying the problem w’hether acids, bases and m.*'* 
into tlicse reaitimis through their ions or molecules, .r h 
Besides the tliscussum of "salt catalysis" {\hui,, 190“^, 39 . 
we gave the etjualion (d;/V/,, y, •j'J.S) ^/.< df rr A',,„„a(.l ' ■ ^ 

reactions of the inns, as Arrhenius, Ostwahl, and all . ‘ t 

them have done, and tlien gave (lAo/., p. 2-8) tie ' 

" A ',,.,..(1 - a)(.l - r)' for the activity of the ' ’ 

acid, base nr s:ilt," this idea and e<)uation being the 
contribution to tlie theory of chemical reactions and tic- ‘ 

* Fjt refem-ccs to the earlier |u]‘t:*s .w Am^r, Chrm, A, 49 
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jfviAtioM from the iouic reactions' 


‘*Al5r XVIJI. 2.VK3 


^ ..vm luc loujc reactions or j 

briliiant work in 1^85. Before the 
iii Bahimore, in l>ec»mber, (s‘.» 

‘ ..j 


‘r c^ulyws" sinoe 

m lUItimore, iu l>ec»mber, I9i>S (.sV./'''r"9n‘ 

^i!cd that: “AVe see, then that tlie \ 

.X (simple or complex) or tim '!"T‘rL“ /'wr' l'"' 

,eii ic; i, baae, salt or other neulrctl substajuv th » r' * " 

,,,,t transform^ directiy into tim nu{ l 

,;,er:y upon the relative ma^rnitiules of tin* v iru us ' ", 
varies widely i„ the different 

I0l*> afi n^..x ^ work 


uiiierent piulh'nis ,n..> i 

,,r.'Ac..7,..9.2.48.33:M9KI, 49. n,). 1:7.;,^, o'r 

. cxrn.r papers) has now shown (h.H, ,1.. new nh.: .'.i 
...•y .jf nonioniscd electrolviY..s i. . "' 


_ ... snown th,Ht tins new „l.-a „l il,. 

.f nonxonrsed clectrolyl« is fnlU- as 
.a’ rracUons as the id^ that inns are ,„.(iv,. T 


u,r lui^ max ions nre ,H‘tiv,. ' 
vclncit.es completely, we must. us,. t|„. e.pnuinn 
™jA,a r A,(l . B)]! 1 . (/!(' I 

• 'r' ""'."S'"' »"'<> -f .he r..p.,.w.nts a 

-.xmr pit pta ysis,' „„,| ,he hrst, term ,,v..s .1,,. . 

-- -'-.yAs, This theory has wn 

: "'"P """li'-l 1-.V us v.h, 

,0 .' Ji), as well asm i.le.al snlutious (.V ;i'J |„ y 

' ""-t impo.l,.,ul ,.la.s..s of',. In.,:, 'a, 

•r^ 'enr'^iin " iT'' i'K , amnl..,,.!,', 

>x,..nnt. By tins theory we have Iwen ahh- n-iulerix,., 

or ».xk of Arrhenms, OstwaM, Conrad and his ,„v,.xl,.,. 
I- "iv B."d,p, (;.,M..d,u,idi, i|„i, 

"< ■OMS alone. The Ihen.v I, s 
I '.more, now been aceeple,! and used hy ,r ' 

I Ainn-imis, Mr,/, I A' I',/,, i , , T."""'"*''' (lavinr 

iK'i9u srirnM;"""' T' 

si”:'; 

Ar.v/,. ph;/>ta„l. Chf/n., ]:)|() 70 (psTx ]>,. , , ' ' !’ 

inio IQ {Afitsth, 

85 1''.9 170 

'■84,4,71 ’-168 4,'") 1 If n’": I'hi’iU. cl,,,,,,, 

, .. i , ‘ ^ ^ 'ddle (./. ,1 wrr. ('firm. S/ir I')].} Qft 

e..r.,y .„,„i 'X'f;,:;;''-::,;;::; 

e-XlXSn'.iril .«l, . 

'-••‘.ivecheml i c "-'™re 

chemical activities. Fortunately, he mveslipted the 

S F 2 
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actiou of n j>ro|iyl iodide ou varying concentrations * - 
{>li«noxide, and it is IhU work that intereets us at 
extends our series of investigations witb methyl and etL.; / 
at 25^ and 35^. I^ck of time alone is all that 
from using ail the other alkyl haloids in cur work on u., 
oxid^, ethoxides, and urazolea. We have now .. 

Begaller’s data to obtain the reaction-velocities for soluti. . 
*Y/2, yjA, Y/Kb and A'/ 20, and have found by the 
equation, A'^ - A,ar A\(l - a)* that his data harmoribe ^ x ^ 
with ours and with our tlieory, both the phenoxide ior- * 
nou-ionuied i»o<liinn pht-noxidc seeming to react witi; 
iodide, as followis 

tVJl4 : ucyi, Cyi.-O-CAtl; 

cyia r NaO'cyi. tyfj-o-cvHj-rNai 

The following tables show the values or A\ and A „ ' It i. - 
us from our own work on methyl and ethyl iodides dS; ■ . 

potassium, and lithium phenoxides at 25*^ and 3o', 4 ;,; j-, 
Segaller's work at 42‘5^, Because of larger experiniv;:Lv . 
the values of A', do not agree as well at 35^ as at 25 \ .. 

of a used by us in rcrMlculating Segaller’s data were «>* id.:.-; - 
extrapolation of 11. Robertson’s data for sodium x, -■ 
0‘^, 25^, ami 35’'. It is seen that the ratio K^jK^ for b i;; :: 
iodide and ethyl iodide and sfMlium pheuoxide is from 5 r., 
and 6 to 7 at 35^ whilst for propyl iodide it is about K ,j’. . 

and tlm reantion is almost purely ionic in solutions n, r- 
than N oU. The value for A', for the phcnoxide imi ;,ii i ; - 
io<lide is about 11 vp times as large at 25^^ aud 35 ^ j 

ethyl itidide, which in turn is about three limes the va! ;• : t 
found fur the phcnoxide ion and propyl iodide at 42'.> . 
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chief intoTMt in SegAller'a work ana that of He,-ht, Conratl 
.j Bnickner li« in the fact that the change in A „. will, dilution' 
a-** the equation J^-^i + ologr, as wrillen by Ileelit, 
Bruckner A more general form is 

.Kich A's and represent VK, and VK,, tij.* reaction- 
hr the concentrations l/T’ a„a i 
|i.k|>er». This equation is purely empiriosl. li.^s never been 
,ya any Si’ientific foundation, and it tloes uoi uivt.Ive the clsang- 
, ivniution of the ethoxide or phenoxitio. )KVitus,A lUs'hy 
nf\d Bruckner did not ronsidt-r tho posMlnlity of \]u. 
s.iitjon of the sodium etlmxide or piieimxuif, luu spt.’ko .tf all 
a,d.t>um'es as nomelectrulytei^, <.r ' niflitlejiq-ndo Kor]itT. ' 

. /:sYf therefore iiiteresM ourselves in tleternutiini; why this 
-ric ojJiation holds so excellently, as it iindouhttHlly dors fur 
» irk of IletdU. t’oarad, nrnl Hriickner. Sega Hr r, ami for 
it part of oum to which we have applietl it, 

U nen w e write Conrad’s equal ion as ( 1 ) A‘ A’ j, o I..u ( I ' ' ' | ) 
Ml* * iii our simulUneous equations rw (L‘) A\ A, a i A^fl a) 
iu»i A ,,.^A'y + A'«(l a'), and sublract (-J) from (iii. we get 
A ^ A V “(A j - A'*)(a' - 0 ). By romparing ts|u.t(it*nH (:>) and 
get (5) A''j, -A\Mvoiog(Iv/r) AJu ami 


10 on. o. 

>-1 I ) of Conrads wpialion (1) has a snrntiiir la.sis, tlw-re 
*, i rdy it equation (0) actually gives " iijiivt,'iiils ' fur ,, \v,, 

-r^Alrulated Segallers work, and Dr. W. A, Taylor has that 
Conrad, and Briickner. and we liave also appli.-d i),e.v‘ 
m m to much of our own work; we (ind timt y\) 

: D imld excellently within the expcriimmla] rrrors. Of 
tie* central point hinges on flie validity of (|,e ndalion 

^ K, an empirical ecjualion that liolds vn-y we)) in (he 


' ■ ^rcntrated solutions of a number of electrolylcs to whidi 
applied it, whether the eloctrolylo obeys the Ostwahl 
■ n law or is too ‘ strong” to flo so,' This eqimiion cannot 
‘^ ■r all concentrations, because the ratio V'ly keeps on 
g alter compIeU ionisation is reachofl, when*as a' a then 
crmstant. We are investigating all these relations fully 
^T?*ndf‘d reporU on the work of Seg.aller, and of Hechf. 
an t Briickner, will soon publisherl hv Dr J 11 Shrodei 
W. A. Taylor. 

m tabiM VI of both sections of the exjierimenUil por- 
Jth equations (6) and (7) give very good consUnt« for 
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«, th® two value®, 0 00265 and 0 00269, for sodium phe^ , ^ 
propyl iodide at 42 5= agreeing better than the valu^ v 
I) 02594 for sodium ethoxide and methyl iodide at 24'*. b. . 
in Ublea VII of both sections that the values for “ A\. c^ c,. 
(igree well with tl^oee for ‘ Ajg found. 

It is thus seen that tlm empirical relation 
alo^iV^lV) 

uW by llecht, Conrad, and Briickner, and by SegalWr 
relation A'\.- A’j^ observe^! by Bre^lig {ZeiUch. KUktr^L ^ 
10, 5^2;, Tubandt (Anmtien, 1905, 339, 41; 190j, 354 
1910, 377, 284), Steger (lire. !rav. rhim., 1899, 18. U, 
by McCombie and Scarborough (this vol., p. 1304), and .M;.^ 
w (-Im.r Ch.rn. J 1912, 48, 358; 1913, 49, Ul, 

the salt catalysis e«jualioii, A\. A'.a f A .o^, or its e<iuiv i:t-; 
by Arrlitniui, Spohr, Euler, StiegliU and others, are . i: 
c.ws that can l.e o>iiverted into our general e<iuat>on 
A, iA.a : A^l- a)][U(/)C^.), 

invnlving the reactions of l>oth the ions and the non-i-t ^. 
of acids, Ims^rs, and salts. 


Intrrnctum of Soduim Vh^nniult dtul /Vopyf /WoA 
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0 (KtJO.Y 

. 0 7 

4 

0 00370 

0 u(»;0'>4 

. 10 

10 

0(KH7H 

0 (KMOU 

1 (( 

20 

0 (H(.702 

0 (Ml.’ifL’t 

o:, 


Taui.k V. 


rf Cntf. of linirtiuii Ihtf tu luu 

'.'i i\nd ti\ M i>\f ru\r> . 

nvtmti «if 

-h' !i>'XiO«‘ I’cri'i'iiL nf rni.O^iM 

I’rr (‘(‘tit, i.f r.'ii, *i< 

r ilui* l,, a A,, 

Oil" ti> (1 rt)A 

71114 

2o sU 

4 K 4.40 

17i III) 

!,t SO |U 

|o 1*0 

jt» 1*2 Jilt 

7 1*1 


f'Uintl f<tr 

Taulk VI. 

Sod t inn Idn no.ridr uiid / 

ritjft/l lud>dt , 1 ! 42 

r 2; r 

A-. K. 

4 0 <*0242."i 

lA, /v„.){«' 

0 *>0221*7 

!' 2 -r- 

10 

**'(*02'»si* 

1 * O02i*v<i 

1 ‘ 2 ; r 

20 

0 (*i)2ti,7(* 

0'*K*2*)?*S 

[' 4; 1%, 

10 

(KK*27i:i 

0(l02*i]H 

r 4 : r* 

.20 

0(X*2740 

0 *Ml2H7*t 

r 10 : r 

r.. 2(* 

0-002 7 HO 

0(*(*:{2(I7 


Averrt^p 

0f*02or, 

(1-00200 
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Table VU. 


Kji Found, Kj^ Calculated \fjhta\ned uting ''a ’ in th- r . 

” Kjs PcrtcnUigc Krtur 




K, CillculAtM, 

Krror in 

Kt caleuUtecL 

h 

V, 

Kt (ouiifj. 

lor fi B'OOiB.'i. 

p«rr Wfil. 

fora-O-OWOB. 


2 


^>-<X>297t> 

4><)0 

<>00297 

,, 

4 


mW37«7 

. 1.77 

0(W37B 


l(> 



(»S3 

0^004)^ 





iHjt) 

o-imoo 



luternctum of Sodium Klh<tr%df and Methyl linlidr .r 
Table I. 

Kji Found for Sf/dium Klhozidt and Methyl /orfu/r { 


C.Virvt‘<Tttr»<lnti «f 


( onrentmlion of 


mMjiufti ethnxiilf 

A\. 

sodium ethos id(> 

K 

1 

oo.7rii2 

20 

0 VM :V 

2 

<H)4i27B 

40 

U , 

Ml 

0-07 lH2 
t>07B54> 

HO 



Table II. 



/ in‘> .<r^ Inn 

nf Sodium 

Sthi 

i/ide at 

r. 


I a. 

W 

a. 

1 

))H70 

0 Hr, 30 

20 

0-507fi 

2 

0 2340 

0'7Br,4 

40 

00040 

11) 

0 33:L"* 

))■ JlTu 

or,B3o 

SO 

0 7030 


t.able in. 


K 


, and iv„ }' 


ntmd fur Sodium Kthoxule and Methyl fn,!-- 

V. 


K* 

K . 

1 : 1' 

2 

0- 1 204 

0-ot2:iii 

1 : 1 

r, 

0 r2ir, 

0 Oil!*) 

1 ; 1 

10 

01312 

0-04 1") 

1 ; r 

2o 

01 304 

0-04l!l.’ 

! : V 

to 

()■ 1 2S4 

0'0421) 

1 : V 

so 

0-1274 

O-OIL'*)) 

■2 r 

' r, 

t)132s 

ttOli.’'- 

2 ; 1' 

It) 

tt 1330 

tlttlU. 

2 : V 

2t) 

0 130)) 

0 04 1‘*) 

2 : V 

40 

t» 12HI 

t)n.i:'T.tt 

2 ; r 

St) 

0-1273 

t)oi2’** 

r, . V 

10 

0 1331 

0-041 ! t 

r, ; r 

20 

0 1207 

0 

• K I' 

•It) 

Ol27»l 

ooLi*" 

r 

•Sit 

0-1 207 

t) oil '.i 

10 : r 

20 

o-127r, 

tt-ol.''!” 

10; r 

40 

til202 


10: 1- 

St) 

0-1 20 H 

0'00<'>‘< 

20; r 

40 

0- 1 2r.3 

0 (MT i*' 

20 : r 

St) 

0‘12.V. 

0 lUT J' 

10 : )• 

so 

o-l2r,(i 

o-oj:*-. 



0-1 2H7 

0»)1'‘ 1 
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Table IV 

r atui Fowui for Siniuttn Kthoiui^ ,in</ Mrihal 

lodidf at 

#r». Error in 

A . . ClUcuUt^Hl, P<T . 

O-ftMOS I (iS 

v.rjTis 0-06352 1-21 

0-07194 1M6 

0-07905 -0^57 


Table V. 


/>- i'fnt. of I^rartton l)ut fn Iona an<{ J/. /, , ,,/f ,, 


r-.!ni 

1 IVrcrnt. 

PtT cent , 

l.V>ncen( ra 

Ter \ <‘tit . 

lOrei'i 

. i 

-0 n*at-tinn 

of muOinn 

tii>n of 

n'n.'H.iii 
tllic 1 < t 

of 


illlO to 

clue to 


.111. 

■: !-0< 

•Ki> 


othovjilo. 

a A . 

il ..)K „ 


:53-75 

fit>-25 

20 

7:i'2n 

24-72 


4:-53 

52-47 

10 

.''1 S4 

Is 10 


5966 

07-89 

4o:i4 

32 1 1 

>0 

S7 .M 

12 40 


! 

A\. 

A\ EfMr in 

'■<U.-ijlt«TTnl, i>.'rct>nt. 

20 

0 OSO 90 

0 0S(i7r» 

. tv 23 

40 

0-0944 s 

(‘ i>949S 

0-52 

M) 

0 1022 

0 lo:H 

in 


Table VI. 

y-urut for iSWif/m K I hart fir tnui />„!u!r .if M 


t I : r 2 
r 1 ; V 5 
1 1:1*-;- 10 
L 1:1' -: 20 
J 1 : r.-40 
I I ; r^.80 
r 2 : 5 
i 2:1'^ 10 
t 2;!'::== 20 
I 2:1';^ 40 
I 2:V'-K0 
I 5:1-^ 10 
1 5 : r^20 

V 5:1'-^- 40 
I' 6: 1-^80 

V 10: V-.. 20 

r 10: r^40 

1 10: r-r80 

r .20: r.-r:40 

1' 20:r^80 

f 40: F-*80 


0 (►L'AMS 

o-02:{ss 
oo24:jh 
( vn 244 : 
O' 02 4 50 
002'i74 
O0227i) 
0 ()2:{o:t 

(I (t2420 
0 02i:is 
0 (»2i:u 
<»02.5:>1 
0 02515 
0 (12509 
0-0452:i 
0-0247K 
0'024HN 
0-025 i;t 
O-0249H 
o-o25:n 
0-02504 


( A \ A - 1(0 «) 

)-c(l i ) 

0 

o 02271 
0 <I220!< 
i» (»2:i:.o 
(K»2s.M 
iMi2!»2l 
0 (121 10 
0-02221 
0 02720 
o 02>i:i7 
0 0202:5 
0 02:5 2 H 
0 (12401 

0'02r»:)0 

0-02022 

0-02.500 

0(»2044 

002(507 

0027:50 

0O270H 

<(O2M»0 


Avoni*»*» 0-02470 


0-02.594 
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Table VII. 

Kj< Found, Kj( Calculated [ohtutned by usiny ‘‘a in thr ^ . 
” Kj( + a log (V'z V)J, arnl Pcrcentaye Errtjr. 



K, 

K, calculated 
for 

Krror, 

K% cakulalc^J 
for 

r 

Uniriii. 

n 0 02470. 

|)er cent. 

a t>02594 

i 

005512 

i>0:>45H 

0*99 

(K 0537 2 


U 00270 

0 06199 

^■1*24 

tv 06 150 

r. 

IV071S2 

0 071s2 

■ 0^00 

0 07IH2 

10 

0*07050 

<F0794S 

; 003 

0 07963 

20 

o-osooo 

OOSWiO 

^ 0 31 

006743 

Ait 

(tO044H 


* 0*36 

JV09524 

SO 

«>• 10220 

0*10159 

> t>59 

0 10305 


Concluiiom. 

(1) It has l)wn shown that the work of Hethl, ^ 

Bruckner on the interaction of methyl iodide and sodiurii .-*/ . 
at 2'i^ and that of Segaller on tlie interaction of n ]){. j.y’ 
and sodiLiia phenoxide at 42‘5^ harinonisea with our ^ 
along these lines. Their data give constaiiU for A', an- 1 . 

suhstituled in the equation Ay - A ,a+ A *(1 ~~ o), aii‘i : 
excellont evidence that both the eth oxide and phenoxiit \r.. » 
well as the non-ioniiied stxlium ethoxide and stHlium | ; 

molecules, react witli the alkyl haloids. The values A , 
and Kg, 0 Otiiol are found for metliyl iodide and so^liuin i 
at 2i'\ w'hereas A*,~0'0r28 ami A*^0'0tK)7o3 arc ('ir.. 
80 <liuin [jhenoxide and propyl iwlide at 42'5^. 

(2) llecht, Conrad, and Briickuer, and Segaller, huiu l t c. 
reaction velocities can l)e expressefl accurately by 
A''y-A'y t o log ( r'/ T), an equation which does not luk-* 
sitleration the changing values of the ionisation of tlu- ><:. i 
and phenoxides. We have found that this equation litr: 
with our theory and tlie equation A*y == A’,o f- A «(1 o . o.- 
of the fact that the changes in volume, ionisation, and r> . ' 
velocity correspond closely with the equations 

- A\ ^ (AT, - A',„)(a' - a) 

logil'VK; log(K'/l') 

We are itidebted to the Carnegie Institution of 
aid in tins work. 


Johns Hoi'kiss^ Ukiveisuy, 
lUMISOItK, Mil. 
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,^’XiJ.— rA€ Limits of luflumthabilitij vf }fixtuiYs 
of Mvthaiiv atui Aii\ 

Kv '^o**'* BritcESs and Ru haiui VhiJNos Wihh kh. 

, i Pf^rnt communication (this vol., p, (\>w;ird Miui Hnimlev 
that “inflamiiubiUty mus! l>c rc^ardrd as a sj^Miflc 
Hthfr present or absent, of any -iven piscus imxturr 
, <i« finite conditions of temperature and juessure ^p 

:it^^endeat of the shape and size of ihi* vcvsol a.ntaitmh» it, and' 
,Uj<odent also of the nature of the means us,*d fur 3-niliun in 
. :.r*t place'' (p. 1861). 

{be basis of this defmiliou, a “criterion ' nf intlaiiiinabdn v 
{lit forward, which. sUte<l brielly, denumds that tin- t,u,‘ 
^.Mnixture" must be re^^arded as tliat in wiii. h itmu. ,mii hv 

f : ii,' A 1 u p wa rds - i m 1 efi n i te 1 y . 

isell known that mixtures uf methane, fur ex.imide. ami au 
.,-.r ill!'' rent limits of innainmalnljty, l.ulli iimdier and lower. 

on the liirwtion in vvliielj the ilame ims to travel * 
*ird and Brinsley were probably led to their <'iiou'e as fu what 
*c.tiites a true “ liiniMnixture “ by consideraliun of iliu f.ut 
4 -. A smaller percentage of intlnmiiiable gas is rurpurrd ft hey 
m: :.1v with the lowerdirnit) for upward Dmn fur ilmvnward 
' of flame, and l>y (lie belief that (lie experiiiient a! <-nndi 

-u MH'cilied by tliem <{is^'Iosed llie least ijuantities of (he com 
.u i;,* g.ises, hydrogen, methane, and carlion moiiuxith-, that are 
cb '• of forming with air mixtures in wliicfi wdf junpagation of 
r:,r < lu take place. 

It i.s‘S not to us desirable so to r.-strid t)te um of the term 
:r,.t mixture." The most important industry iti which kiiosvledge 
T^- hrnitjj of inflammability of gastHUis mixtures is reipiired in 
' ■ uiing. The occurrence of lire damf) in mines const iditt^s, as 
known, one of the grave.st dangers to the intlustiy; not so 
, it IS tx-lieved, because of tlic pos.sil>ility of widespread exjdo- 
•dakmg place in fire-damp and air mixtures extending tlirough 
•'the workings, modern legislation regarding the ventilation of 
Having rendered such occurrences cxceeilingly uulikelv, but 
"‘uv' n hx'al accumulation of firedamp, forming an explosive 
with the air, may l>ecome ignited and transmit flame bi 

‘ * f»ci Km tjeott empKa-iiscil i>y Profcw:Mor F.tiri'^uc Man.sor in n t*r(*fliur«* 

^ '’Uc.oas »ur lo gn.vm ” (Mudriil, lyOS). llans^-r Km sninirufe-rd 
twulta giv«n by Tirious expfuimtnkrs for tlu: liniita of inflarnmatilily uf 
au ffiixtnrtB, ujd Km offered &d expUnatiou of the (ijiTcreu' eii. 
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3 Qy finis cod! tlu^t tiuifc nmy l>c wi thn roftdw^v^. 

produce a wideapread coal-dust exploaion. 

Legialation has attempted! to deal also wiUi this 1^;...,. 
stipuiating that frequect analyse* shall be made of iht* i . 
mine roadways and workings, and precautions taken t J 
the percentage of methane contained in the air from - , 
certain minimum. Despite precautions, accumulations of ; . 

usually near the roof, sometimes occur; and, should ^ 

damp mingle with the ventilating current and by somfi rr. v , 
encounter a sufficiently intense source of heat, what is , 
calM a "local ignition" may occur. In the majoruv , 
no damage or loss of life is caused by these "local ■ 
which usually take the form of a slowly-moving flam.- 
roof, 

Such cases of the propagation of flame in fire-damp air c.ir ,-, 
are those most frequently reported. It will be realise^l lU: 
danger Ihoi in the existence, over a considerable length of r 
of a mixture in which a flame can travel horizontally. A ^ 
danger arise* when, as has been known to happen, a f.iii . : 
of the roof liberate.^, and distributes in the ventilatinif . ur- 
fluanlity of fire-damp that lias accumulate<l in caviti.-* aK 
roof. 

A uniform inflammable mixture of fire-damp aiul r.v 
occurs throughout any considerable area of a coal h ;- ’ 
is an instance when a disu.wl heading (or cuklMac). in vi: 
air was practically stagnant, was slowly fed with fircd.tn.ij » 
from tho netghl)ouring strata until, when the fact wi5 > 
the whole heading had Ijecome uniformly fillwl with ,i r 
containing 6 per cent, of metliane. It has sometimes 
also, that the slow vcnliliiting current travelling 
leading from a goaf (or wrirked-out place) has been foumi *-> : 
inflammable mixture, uniform in composition tlinm>:h 
extent. In such cases tlie dangerous "limit-mixtures' ar*- - 
will allow' of sel [propagation of flame throughout 
mixture, whether ignition occurs at the roof, floor, or f^-ritr- 
roadway. 

The lire-<lamp of Jlritish mines consists of methane umo 
varying proportions of nitrogeti ; also, carbon dioxid*', tr ^ ' 
carbon monoxide and etliylene may be present, ami, '>•' '4'': 
traces of ethatic have l>oen detected. 

This paper records the results of determinations ot ti.- : . 
and lower limits of inflammabilily of mixtures of pure r.- 
with air, and shows how the compositions of the limn ? ’ a' 








ax^awlity or kixti'ren or mcthank and aiu 


;%fi 

^ indent on the maimer in whuh is effrel^l.* 

ftJilU »r» « follows : 

Mrliitll)*', }K^ ivii! 

Lihaw hunt, lihut, 

U^ 

Not U-m (hoji 5 AO Nui uiuro il»wi U ^ 

6-0 l:i 4 

I 5 4 (rtauie intvcls only > 

ai eml .. , 1U014; top of tul «^l ’ 14 3 

I 5 d anoilntjit* all liumt ) I 

( Vi! 1 atJil Briuiley olHiilunl Mrhal »[ JifilJrJ to l-l) A !l J lujiAi; il’.i tl«Uir hi 

, „ j _!f .iDiaiutug, **\'ordiug 10 aualjiiU, 5 3 jTi i/ in. i>f I'lu t wrU‘ 

' ^ ^ til* oxjKrimflttt. 

' j vf'. fill j 0*1 ioii# nu 4 « by llsvmr ^/oc. utn ^ tl.f br rhurUii l iintli' 
j:rujdi|piUou of fUm«), wpm Kitur limit d US j« i mil , luj;!i.i huoi 
l<; ftit. melluuf. U*us«f obuiufU pure meiliiai’ fjum Alumiumm larlihli*. 


^ ia l*^g« gfobe 

^ loliP, eJoiwd at both ends ; 

«* bottom • 

O Irsjt iOtt At top t . . . 

^Zul tobo, cksed at both t-nds 


ji<.mimner iu which the flame tnivels in tiie dilTereut mixtures 
, aq meaasthe same, and an uttem]>l lias Uhmj made to imiicate 
. r..;ro striking differences by (liagrams. Fig. 1 rejircst>nt.8 tlie 
. irsvelling upwards in a closctl tnlie (ll cm. m diameter) <‘«n 
: jii: '1 4 p6r cent, methane air mixture, and Fi^v ll the flame 
. horiionully in a like mixture, Fiu'i'- ■! and 4 ilhiMratt* 
» strifes in the progress of tlie llame downwatiU in a t h -ied tula* 
jofi a mixture containing 6 0 jrer cent. <»f mflli.ine. 

.Vhrn an electric s*paik is paN>ed at the Imltom of a cI.-wmI vessel 
uiamg methane air mixtures witli aO. h i, h i], etc , per cent. 
::.rthane. flares of flame are pruduci'd which travel ilist4inces 
with tho jK'rcenta^e of metiiane, until with h i per cent 
n,ethane present the distance of travel rt*aclu'.s J metres in a 
.\*‘l metrM long. It h postsihle that the llainc in a .' I per cent, 
.r.ure might travel upwards inme than H metres; it miglit travel 
/'.niU'lv, anUj on the other hami, it might die out after a 
^ur;ie of 3 metres <jr Since il is oljviouslv im]ios.sihle to 

uie i crucial experiment to test this point, it mu.st suflice to 
'• T'i that the lower limit mixture upwanl pr<i[iagat ion of 
;;'.p coritsins not leaa than h -I per cent, of methane. The llaine 
■’ixtiires conUining 5’35 per cent, of metiiane, contained in a 
■» : :I t-ss tul>e 6 cm, in diameU*r, never exceeded a distance of 
^ ' > i hn cm.; in 5 3 |m.t cent, and 5 ‘J5 per cent, mixIureH the 
c.-' travL'lled 40 cm. and 30 cm. respectively. 

■ • »;’! 1 >6 seen in Fig. 2 that the flame travelling iiorizontally in 

an'.HU'p of achlod ihtrogeu oa tlj<' as il* (1 riuitipij by liuitul 

.» Urge gloW, U ilricriboil in x f.u)»«<pit ai fuja i. 
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a 5'4 p«r ceut mixture occupie* only the upper quarts! ^ 
of the conUining vewel, and analyiia of the mixture Ui\ .. ^ 

6 criu in diaiEieter after the 6arae had travelled along it 
to contain 3*25 per cent, of methane. When a tube I j ^ 
diameter waa 3*9 per cent, of methane remaiji^.l . 

j)r(Kiucts of combustion. Presumably, if a large room ^ 

with such a mixture and a light applied at some point . 
floor, a column of flame would travel upwards from ihr . 
ignilioEi to the rwd and spread along the upper j>orti , 
the room. 

li may not generally known that when a alow curr<> '. • , 
containing between 4 and 5 [,er cent, of methane passes o>.n 
flame, aucli as that of an oil lamp, the cap or aureole t!:\t - 
arily forms round the lamp-flame may beimme detache-[ i-,: ^ 
along witli tin* current Similarly, if a slow current of air . 
ing 3 or 4 per cent, of < oal gas is allowed to ascend a verr,. i* 
and a s'ieces.>^ion of electric sparks passed at the bottom, 
of flame can he causwnl to pa.ss from end to end of the t . 
a f raft ion of the mixlurc Udrig burnt. 

Of a liko nature are su. h icixtures of hydrogen and air . 

balls' of flame to travel (perhaps indelinitely) upwar d r : 
them with tlie convection current in the manner 
(*oward ami Prinsh'V. 

From llm practical point of view such mixtures are not ir. * < 
selves .lan;i roiH, Imt they are potentially dangerous in th;-. • 
could convoy tlamo to richer mixtures. 

From tiio S4-ieritif!c point of view it is of interest to kr * ■ 
such curious tlaines can lie ])roduce<l, but the doubt n.i;'* > ■«, 
remain whetlier actually " indefinite jirojiagation of :1 c - 
take place in tlie mi.xtures that exhibit them; and the ix.-* • 
chemical reaction procee^la in hut a small portion td ii;- ^ 
mixture, renders it diflicnlt to employ for comparative 
ments the 'criterion ’ of inflammability adopterl by (Viwxr: 
llrinsley.* 

• u U nulB'l thiit, Iiiakitjg us? ef llu-ir criterion, Cow*i.i r ; : 

decided up»ii i'\ l>tT ■ ciil, as the Uwer limit ))erceiitage of hy : 

(3 S l>rr cmt. ..r hvdoY.'ii r.iiuiains in the mixture afU-r the fiim- ! x: ■ 
Dll.uund t't.dti (this vol . ]\ 201?) have i>|ptaiuetl the ' 

igniti* n teiu|>rrauii cs of va?ii>us ini xt no a df fiydid^pii and oxyj^cn : 


211 ,; 0 526 ’ 

21!' 2l>‘ 511 

2H.- so' 476 

2H‘,--160' 472 

2H'-320.; — 


The last tuixture, which containt''! 5'SS per cent, cf hydiogm. - • 
igiatel, although (itc experiments were maile in which the 



%f1 i^**^®**^^' SIIXTI'RICS OF JdKTHWF AS|i .\1R, 

MV if tJit' of {\mr mlehon of 

i» to specify the least ^uautity of iniUnunaWe ^aa 
^ ^ d.t is capble of propagating tluue, xh.-n uhjeot is not 
^ mixture of inelhaue aiui ;nr noitHiniug 
' vvnt. of methane, eucWul in a 4 lure glube. is strongly 
j . 1^1 I'V* revolvi'.g a sniall fan therein, ami an rlretiio spark 
,^^,i si the centre of the gloV^e, flame travels r;i]-h)ly tijroutjhuut 
J «-\!iire, all the methane Inniig burnt, Tiie lo\\<r Hnut of 
Ifi-ftubjlity of - agitated ’ mixtures of melliane and mr eould 
t*e stated to Iw 5 0 per cent,, or possibly less wu)} more 
,, .;v Agitate*! mixtures, 

; f lone travelling downwards in a 0 0 per tTut. mixture 
m Figs. 3 and 4, ami the flame starttvl centrally m a 
;^r mixture contained in a large globe, bulb bum the 
completely. In botii cases tlie line of demarcation U^twcen 
^ j.^fe that will propagate flame and one that will nut is slmrply 

pf the latter reason, as well .as fim their convenience, the 
rv-i of inflammability for liuwnward proj>agatitm, us 4 ‘d Iiv 
^t;;Ueher ami universally applied by French mining engineers 
5 ^ ;;.v measurement ol fire-damp; and for propagal inn lliremghont 
; -r. Adopted by several investigators, would wmin to (nmmend 
for sucii comparative measurements as a study of the 
f^ii^iiian of flame in gaseous mixtures may demand. 

Experimental. 

* methane used was jircpare^l from aluminium .arbide, and 
ri>; .;n'o'd from traces of acetylene by passing tlirongh ammonia- 
p .m ars chloride, and from livtlrogen by parsing .hIowIv over 
1 . .:v-<i palladium precijiitato lieattNi at LKb'. It contained 
[« ' cent of O' ethane. 

I * exj'losion- vessels were glass cylinders, fwaled at each end, 


^ 700", 1000’, and IThO" r. Oivnn aihl rotifci.Sr.j«ri 

'<-■ I'i.il of inflaisniiaitility icid Ik-*-!) pa^si-d in the hist mixltur, hut they iiolsd 
K i < ■ in)<u»tioH ocrurre-l <if ]>»rt ef ilie tuuture. 

* f .f'.wing (jutertiiiiutions ef ilo* luwcr-limits, douiiwrtjd pj r]i,ig,itiijn, 
.Mr. A. WhiUkcr. Wilh inixtiire» ouiilotiiug, nKdnlihg to futaiiso, 
i!i I *101 jHf cenU uf tuctliaiie, tlsmo wai jihipSK^O d tluttugiiMUt ihi- 
If." ' ^ hi-u r] tulio 7 rtiK ill diameter and ItiO I'lii. hrtijj. \Vit)i ri’OV, .' OS ami 
*ti uf niethaue the Ibine iravdled 12 or 15 cm. only. 

V- uf mixture sufU-unil fnr Uo expuiiiienia uiis made eoijfjnning 00 
•'ni'thsne. After one experimeut, in which pTo|iaj{aiii(ri nl ttanif was 
' '‘-^h e-nt tir WM added to ihn remainder of the minture to ri^ime the 
f if methane to 5 99; flame traxeilr l downwMtdt only 15 cm, in lliia 

ir,4:f 
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C i-m. ia dUmeUr aud 2 metre* long. They were : 
pUtinufti firing j>ointe at one end and at the other w**:, 
way Up, through which the mixtures to bo experim..,.^(""* 
were introdu<xd after the cylinders had been exhausted - f ^ ^ 
mixtures were made over glycerol and water in grad. tv- . * 
gaaholders, and were ail analysed before use. 

{.‘I'USKKLVSO. 

Civ’XlJL The PropatjatLon of Fla me in /, 
Mixt nre.-< 0 f M el hn ne, ( >xy<jeu nnd A if / 
by Mai KICK Jo«s Bi kokss and HfcEAKD Vernos Wh.. 

Is a previous cominunicatioii (T., 1911, 99, 2013) we ni- .. j; , 

" lower limit ’ mixture (ami, similarly, a “ higherdimii ; ^ 

is one such that a given volume must, under the 
comhiistion, evolve )ust sufliinent heat to raise an e«|U;i, , 
iU ignition temperature. " 

According to this view, during the propagation ol . 

limit" mixture a halaiice is struck between heat , 

combustiuii and lieat employed in starling combush- 1 , v , . 
with heat lost" by conduction and radiation. 

Theoretically, provided that the amount of energy o! ’. *: >, 
the system l)y the initial source of ignition— an elect 
oxamjile -is small, so that no appreciable impetus to lii.- 
tion of tlame occurs near the source of ignition, flame si,. . : 
tlirougiiout a true limit mixture at a uniform a|)eed. K ■>.!>: 
to bo descnlx'd at a later date, establish the correct 
supposition. 

Vurthor, it seems probable tlial the speed of trawl oi . i 
he the same in all limit mixtures that com])rise the sn::c >■ 
ent gas4-s. KxperimenU show this to be the case so far a> i. r 
propagation in mixtures of mellmne, oxygen, an<l 
conceriu'^i. 

Limit nuxlures thus offer several advantages for the ly i 
manner of propagation of flame in gaseous mixtures. 

Tills paper contains the results of a series of deterti. ' 

the amounts of methane requireil to form higher- and i ' 

mixturcci with various '‘atmospheres ' ranging lietwwrf i.i • 
per cent, of oxygen) and a mixture of air and nitrogci: « ■ ^ 

13' '15 jier cent, of oxygen.^ 

• Thtj iv!8ults of pifioiuiury txjtcriiuiruts, ubl<li^c^l during llip 
1913, wtre cominunicsUd to Uu’ in.slitiUiou of Mining Engineers iT' ' 
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^y, ;, .fr limit mixtiir?* ^■ouUiiiftl j i,„mmui,i ..f 5 C, ,k.i ..-iil 
U (•*'*“ *“ *'“• » 'iiMimiini of 6 ffi jw »nt 

[, ,» ' !>«'■ "Stygmi atiiHi,|.h,.r,. on,).!, .veil I 

[y EiS-'-iini *»'“« for Uie liigher-liiiiit. luixiuios 0 7 [.or IyoL 
^ ertoAi.o (with the 13'45 per oeiit. of oxygon alimis),hiTt> ') an,| 
v»lue 14 8 per cento (with air) 
o=H^I>o«Uoiw were tliua deUrminwi of .» juuhit.'r of hmit 
-tjiiUiaing widely different prttport i oil- 4 t^f the three 
' Mbabane, oxygen, and nitrogen imni whir!, raloul.ations 
Uil baUnoee eculd l»e made with a reason, ihU- t-xjHvlaiion 

Ki.;, 1. 



Ojptjfii in ImU ini.rt)tir.<(- In f 


V Ldtem^di errors in calculating the apecilit; ln-.als fit' (lit> gases 

• - !gnition-temi>eratiires of tlio mixtures miglit remler Ihn 
v* not strictly accurate, the relative values w^ould ho ( ''i rrcl. 

f resjults obtained showing the percentages of ttiethane that 
;;uit mixtures with the different " atmospheres ' f an con 
1 h' given in the form of a diagram (Fig. 1). 

*. tiiw iiagram }>ercentages of methane are jilotte.] against, 

- '^,46,%, 125) by Mr. W. HUflccili i tnenilMi of thf K\ji!'ixi<jtis ja 
♦«' of the Hortie Office, at who<e n fpif-st ik- uurk whn . irtii ii out. 

* i'll .5"niniti Iiive npitcared of njinil.ir lowfaiclH-s tiy tho I'riiO*! Sfnt<t 
I M 'II'* (Ttchoiral I’ajut, Xo. (,'1, 1914) ami ty F. hf* I’iium- Ktiu'in-I 

Mf ’ Six/ . 1^14^ Jgg^ 1999). .S<>me dctcrfuijiafiou-s of tlm lorn r IitniH havi; alto 

'»j'ol ty A. Parker (this toI., p 1002). 

'•1 ('V. H *i 
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latctuiA^^ iii oxygen in the limit mixture*. Tlie <lifferr:.\ 
iipherei, ‘ with the percentage* of methane required in ea i, 
form higher- and lower-limit mixture*, are as follows; 


A*tti4aiptifcre. 


Oxygfim. 


20 SO 

70 10 {jur} 

1022 

S0-7S 

IH 30 

Hi 70 

17 00 

8300 

15H2 

H4-I8 

14 

85^14 

13 00 

HO- 10 

13 45 

H6 55 

13-25 

86-75 


Meih«M», per 
Lover-limit 

6^60 u*r’ 


&-80 

5-g3 

5^15 

fr35 


\Z'i\ 

iPri 


6 50 

No mixture capable oC prci[ta^< 


f. U 


ft will be teen that as Vlie oxygen couleut of the airL^r^ 
is re<luce<l the higher and lower-limits come closer togKhtr 
with 13'‘irj j>er cent, of oxygen only mixtures containiiig 
G oO and G 70 jx-r cent, of methane are capable of jiro; 
flame. A mixture of methane with an atmosphere u.:;!*.: 

1 3' 25 jX'r cerO. of oxygen is incapable of propagating 

Presumably tlie true "extinctive' atmosphere for n^T*lxu . 
the atmospltere tn wliicli a ]et of methane, howevt^r j>r>M 
aerate<l, would l>e just unable to burn--contains between 13 i-i 
13 25 jH'r cent, of oxygen.’* 

It mav W noted that Haldane and Atkinson, who 
first to work on tliis subject (/* run*. Inst. Min. hny., 8, .^r 
foutid that natural fire <iamp could form an inflarnmah’-^ ; 
with oxygei* and nitrogen when the oxygen present 
reductMl to between 12 ami 13 per cent. The higluT ai.i 
limit mixtures of pure metliane with the 13*45 per ivnt isr* 
atinusphere. according to our experimenU, conUin 12 5.3 
per cent, of oxygen respectively. 

Tlie general equation representing the heat Ijalance .im::. 
spread of flame in a limit mixture is as follows; 

(V.l/-;.r'7;)(r-/) ... 

where r', r ' rejiresent the specific heats of the mixture (J/'. ^ - 
the products of combustion (/') respectively, each at tie- ‘ 
temperature (T), t being the initial temperature of thr n u 
t( lepreseiits heal ili.^ipated (by conduction and rauMi: ; ii 
jQ heal evolved by the rombustioii of .r parts of tlie ^ 


gil?. 

When methane is the <' 0 mhu 8 tible gas the caleuIatiot;> ■ 
plicated liy the fact tliat combustion is incomplete. Ai 

• Thf rstin. (IVV Htinonplu’fp for rm'thanf is usually o-^anlt'.J as ■' ' ■ * 

17 j^rc ut ; ami chu •* rv'^ldual " atnKojiln re—t!p*t in 

ftame has burnt to oxtincti 'ii-»'* conuinirg about 15 |wr cent <»f ojjk'- 


U ^ ^ 
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I oi cAthon monoxide occur iu the protiuoU of combuMiou 


lowerdimit mixtures, wliiki witij stmie of the higher- 
, ^ ^tvifc* (^buxtion is mainly to carbon monoxide, hydn^u, 
^ ‘wxUr gna nwtiion prtKretU as the prtxiuotx 

^ ^^.j^j-ily, iu order to caiculale tiie lieat Imlance jt is 
analyse samples of the prtKhicts of coin) hinI ion as soon 
formed— before aeoondarv react ions, whu li tan play 
m die propulsion of flame tltrough t)u- mi^tuie, have taken 

tfoiie so far as practicable by willulrawin^r and cotdnig 
♦ f unsll samples of the “flame gast^s wlulst the flauics Mere 
through fbe mixtures (wltich were contained in large 
^ >]t.bexh iu the manner de8iTilM‘d in tlie cxpcrnomlal part of 
I psp' *' 

rv of these gases slum- a regular reia1nMishni iHMeavn 

CH| in the original mixtures and the propurtuMiH nf 
[ 44 »» that burn completely to form (TirlMm dioxide and steam 
[• ihe higher dim it mixtures the ratio d. CMI| varied frum a 
im uf 1-0 (in ihe mixture willi air) to a maxiiuum of 1 S7 
j>-r mixture with the H'-ir) per cent, oxygen * almospliere ’ ). 
I^jftion of the methane hiinuNl in the former niixlun' to 
iuixnle and stesrii was d’J'- per cent. ; in the latter mixtute 
.i j>er I'ent. The results liave been summaris'd as follows: 

i*i<pj)iir( loJih ( if ru( ( liMOe 



Rail 

1 111 

toil'linl til rart 


higluT 

hunt iiiixliii*-. 

id** *oiil 

. 11 1 X 1 (fttr) 


lio 

:ii i 

\‘yii 


1 iu 

:i7 s 

IS 30 


13.') 

4iai 

ITOO 


1 4t 

40 0 

15 si 


lain 

'lO 0 

H Sit 


l-t)i 

Oi 

ityo 


1-77 

77 4 

13 


1 ST 

H:t 0 


1 t-iio proj.urtion of oxygen to nietlmne is int’ieas<-d, more and 
' : Ui^ latter is completely burmvl. With a ratio tb dll^ 1 .»<! 
\:c methane burns to carbon flioxide and half to carbon 
.vi i«*. whilst when the oxygen present is less than one and 
li tunes tlie methane prt‘sr*nt the main reaction is represenUtd 
-^juation : 

CH4iO,,=: CO i ir, t H,0. 

^ -irjtpdrisoh with these results those obtained by Ibme and 
)r-in wiilj mixtures of methane and oxygen in <*<jual j^ropor- 
Miv U quoted (T., 1906, 89, 676p The percenUge composi 
i • the gaseous proilucts of combustion (no carlwm wai» 
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ilepcwiUNi) averaged: COj, 6‘3; CO, 41'9; 508, < }j 

Cori^meoliog op ihtm r««ilU, Bona and Drugmau ^ 

been iliown that, below the ignition-point, methane burr.,, ; , 
at an early stage steam and formaldehyde. The ^ 

probably be best expreaaed as follows: 

eii^ CH,OH cii,(Oji)^^ CH^o + mi 
'• At high temperatures the formaldehyde would cert:tii. y 
p<;se into iarl>onic oxide and hydrc^en, so that !<: 
combustion we should obtain : 

C^O 

CH^ -* Og “ CO 4- H* HjO. 

“The 6 per {‘ent. of carbon dioxide formed in our 
would obviously arise by the secondary interaction of y, 
carlK>nic oxirle in the flame. 

As a general conclusion from our results, we hold tj.<^ 
that the essential reaction in the propagation of fluo.r 
limit mixtures is that responsible for the formalicn i 1-4 
monoxide, hydrogen, and steam in equal volumes. 

The heat evolved by this reaction is probably ^hixasi. 
dividwi between the protliioU of combustion of one U\>r , 
mixture arid the adjoining imburnt ‘Mayer”; it is, how.-v-r. 
cient to raise the uiiburnt layer to its ignition temperat ur* 
ing rapidly upon this reaction, some of the carbon inoh-ixi^u 
hydrogen is burned, the proportion de|)endiug upon iU 
concentration. The additional heat added to the ^ 

latter manner enables the nearest unburnt layer to ..ru : 
ignition-temperature. 

Finally, as the burnt gases cool, the water-gas re.i.t; n « 
into play, as is shown by comparison of the analyses <>i the ta 
gases” and 'Minal gases” for the same mixture uomt-ir* t 
“The Water Gas Equilibrium in Hydrocarbon Flames, by <; i 
Andrew, this vol, p. 444). 

Assuming tliia to be the correct interpretation of the » 
events, calculation of the heat balance of each inixt'irr *: 
made, using the data supplied by the analyses of the H-um* . « 

Calculation having been made of the perceutagf s i . 
of the constituent gases of the mixture c'omposed of “ 

of burnt and unburnt gases, equation (1) can be put in tl •* : - 
(r(),d + -f csJ-' + ^ 1 ' ' i ' 

xQ-¥xQ\ 

»’<v etc • being the specific heate of the re8;>ccti\f 
the temperature J-f, and .4, if, etc., the percenUges l>y 
those gases. Of the methane burned, x grams form c.irb> c 



mitvnfs OF nm*sK, oxvqks *x„ k.tbogfv. ifioi 

*«U. ih. h«t yolv^ by the reecloe l«i„g t) calorie, per 

cvolvrf by th. reaetiop bong Q- ,.1,..;,, . '*”■ 

ieB« to the value whicli ,li„„i,j |,e'’',^„, . ; 

^ to T, th* igoit.ontom(>erature oi .h,- ,„i„„re “Table, 
isiiition-tomperatures " of various civ's ,i„ j,, ,,™ 

,,^,r c:,f caaw, afford iufor.u.tiou a. to the iH-rceutave 

the mixture formed by the combust, I, !e w,tl, „r 

,.rj (T. 1909, 96, alt), m which a hcatcl jn „f , 1 ,,, 

^ W.i5 allowed to flow into a Iiealetl atint.si|ti,t.,rs „f 

tiiily detwmined for eat'li jjaa the iitnitiun it,„v nf 
, fixture having (prwuinably) the lowest i-iutiim temper itnre 
IS ut showing th© com|xisition of that iiiivlure. 

U* recent pap©r by Dixon anti ('mfts (this vol,, p. t}u> 
Uife j^mtion-tomperatures »f different mixtures of liv.lrueen 
; oxyeen, determined hy th© moth oil of s-idiahatic com prison 
by Nenut, are given, and it apjieara that increased 
ritavMixentratlon is aivoinpaiue<l hy tiH-reasefi temperature of 
^ 1,011 A similar conclusion for inetliane air mixtures may he 
119 fmiii th© experiments of Taffamd and Klt>t‘!i {(\nnuf 
J, 1913, 167, 469 ); so long as the ratio w.is jrrrat.-r 

^rmidi less than n\ the igmtion-temj.(Maturrs of tl... luixtnrcK 
.thcMme; a continued increase in the mcthanc-conn-ntration 
rF^:. was accompanied hy a regular increase i„ fho ignition’ 
i^iUircs of the mixture©. 

-sc.tlu, relationship betweeu oxyi-m. ra(u.„ i,,.,i 

,’.™!»r.,l,.rc, Mtablishcl by Taffa,,,.! 

s.i>l tl,» ignition'lcmpcraturM nf our mixlurc., lakiu;. Hix,,,, 

' wxr.l s loweat figure as Iwing probablv urns, pearly ,.„rr.'ct, 
lares having raUu, <>./ci(. ^'0 nr monvt Tl„. 
r-iiigo liotwecn hoO'^ for .such mixtures am! 71,0'^ f,,r the 

-• •iiwi rmrieyfd in mir tur : T.i ih,. rf i ii m f Jl i -ff. 

•vHo. V n.SIOctlorics iKTunni ; fertln- leftriiou ‘ 

CO A H.i t 

'""‘''""I i,.„. 

’ * .i-ming (letermination.s : 


*’Wn 

ft 1 'ip, 


VlfihatH' .. 

0 I '/m 

0 <s)0o^:u 





'artwifj dioxide .. 

O. 1 'I't 1 

0 fKKKlptr 

UrU.n monoxide .. 

(1. 1 7'jo 


MrdnuTn 


W ^ ^ M ' tf 



u>>oo<)jd/ 


= w-l Lc Kloch, in tWirdeUrmiuatiiins, .jitl u..t fi-huitf lv -iltm, auji.( 

• for the influence of heated surfacei. 
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aujttiue h»ving a ratio 0^jCH^~\'20 (the higher liiha - 
with air), 

The reeulU of the calquUtioos are shown in Fig. 2, u Ur^ y 
iieat evolved, is plotted for each limit mixture against v. i... ^ 
unaccounted! for or lost.” It will l>e seen that the tw , 
caliy projHjrtiona!, the heat unaccounted for averaj^iLit? i„', 
mixture 35 [>er cent, of the total evolved. ^ 

This beat-loss, tlie magnitude of which is no douk . 
fact that the accumulation of sufficient energy for the f r> ^ 
of flame is a prolonged prfK:e» the combustion of ^ 

place ” by stages,” * is necessarily made up of loss bv 
lion and convection, and (2) radiation. 

Tlie number of calories transmitted by the flame i-. u/i - 
distant layer of uiiburnt gas by conduction and conv» <.t ‘02 .i' , 




'J ' (iihnifx. 


regarded as approximately proportional to the diflvr*^!!^^ .. 
perfiture kdween the two, and a curve representing 
mi'<sinn of neat l)y tlames of different tem|>eraturcs ^ u > 
nearly as possible, a straight line. 

As regurvls lieat transmitted by flames as radiant »*!!•: 
bf It f.otefl, has lieen found in tlie case of non-lmmn' U' < ^ ) 
flames, mm. in tliamcter, may amount to as mm h 
20 |)er cent, of tlie whole lieat of oonibuHtionf the eflct*. ' 
perature is more diflicuU to estimate. Cailen<Ur vm:;:*'*'* 
Planck H equation for a single wave-length may be 
for a Bunsou flame of mean wave-length 3*5 /i, gives th- v 
table of approximate values for the variation in 

* The weil lwown " (a? ’ in the ignitiim of methane is also exj li'at ■ | 
c»uw (compani T, Ifil b 09 , 2W0). j 

t ThiH Report, (iwenns Explosions lorn m it tee, Hritiih A*.*<*cisn ■ A /'d 
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for comparison with th^ fourth power Uw of Stcfaa 
the radiation of a black bovjy : 


wTOperatura •.. 1 000* l.Vw 

Flawit- 0 Ulti {Hm 

0 i>0*| 


0 

0 U .* 


0-S3 0331 

U H 4 T 0 Til 


C(jattuc!Ui«g on this tabic, Cailemlrtr siys Tlir r.-ue t'f varia 
»A“i-fdiug to Planck’s formula for a w;ivc Icngih. is 

ilowcr than \ht fourth |>owcr law, and tmi-U n, the 1mm* to 
proportional to the absolute temperature at hi:.h tem- 
The actual rate of sanation sluuild he l-mween tlmse 
;*:}{*, hut 'rearer to Planck, uulrfs cirhon Kf.^i . t., it, 

^ufurr# nt httjh tfn,jtrrtifurr;(. "* 

A* already notc<l, </, the “loss’' of heat ftauu .»ur mixtures (^m 
which did carlwii st'p>*ratej, is praetirallv dinatly prnp,.r 
; !id to V» the total heal evolved. 


Kxt'KItlMKNTAl.. 

] rrr different mixtures of oxytjen .and iittru^rm wer«' made in 
i'irr gas-hoillerH hold! tig stiflieient for a dozi-n or more 
il^ruiicriU, and the limit mixtures with methane prej.ared from 
AyT. m smaller gas-hnhiers over glycerol and water 
! .e melhoti of determining the luiiits, and the apparatus 
-ivvyr.!. were similar to tho.se desruibcd in mn previous paper 
■o' , pp. 2020- UO‘d-1}. Tlie methane ns-d w.is prepared from 
.ratuuni carbide, and was puritied from traces of aotvlene by 
through ammoniaral cupr<uis chloride, and from hvilrogm 
t slowly over 'oxitliH-d'' palla<linin prectjulate heateil 

. It contained 09'7 jier cent, of metliainv 
b-h mixture was analysi^l, the methane being determined hv 
i;; Kc.n (with electrolytic gas or excess r>f air and oxygen a<lfied 
« ca-rt might re^jnire), and l!ie oxygen bv ahsorphon bv 
'f airly alkaline pyrogallol. 

A Jarge numlier of exiierimems with eadi atmns[i}o‘re were made 
r^tiie limits were fixed as dowdy as was d-Mnd. ('orn-spond 
■: truxturea were then careiuliy prejuared and inHamed in a 
form of explosion-vessel designed for seciij ing a Hamplc of 
* tlime ga.ses " whil.st Mm flame was travelling (Kig, It. ji. 2u02) 
Tu^ explosion-vessel was a 2J litre gloln-, with gias.s covered 
^'^'Mes reaching to the centre. Through the side of fins globe 
^ oiw'd. in the |>oaitions sliown in the photograph, two hue 
h -iry tu})es, either of which could make coniiexion, through a 
«*»-way Up, with a small Imll) filled with mercury to within 
■■c of iu capacity. The space above tJie mercury in tins smril! 
iM R«|Hjrt,<}*5eous KxploMonn ('onmiitUc, Hriimli Aw*n,itjo|i, Ai p udiJi A. 
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^>,,AJ ihoioBgkly «Khaud«i] of lir. »mi K.rv?,l, whoa the thtee 
»P *»• opened, to eepture a sample of the gaate at 

^ of the two point* where the capillary tulma end«) within 
I, eipkaion-vewel. Wliou the whole apparatua was iiiverterl this 
could be withdrawn, by means of a merciiry pump, through 
^ 54 p shown at ihn b<^tom of tJio plmto^rivpli. 

Tj *ii lunit mixtures the mauiier in winch the llrtiue trdvellM 
siimea So soon as the iguitiiij; spark Initl Wn paaaeil a 
up to the top of the vessel, t)eat. .wer, ;tn,l, after thus 
the whole of the top quarter of tlie oKt}H^ travellctl thtwn- 
the bottom as a uniform layer of hj^lsl lilue coltmr,* This 
an apparent thickness of U^twtvn l.i .uni -j uuhcs, ana 
rttfliw sufficiently slowly to enahle the tap ItMtim^ t.» t)»e 
^rUn** vessel to be mampulated at the right luoinfiit. 
thf moment chosen for all the •winiplc'^ of wlmii analvM^s .ire 
m this paper was when tlie layer of llaine iutii ji.tfvsril half 
^i4st the end of the upper capillary tul>e, as imlicatml irt 
3 by the shading addetl to the photograph, wliich gives a very 
I'ie* cf tbe appearance of the flame when obs<-rvml througii 
mIi? *'f the globe at the inomejjt of sfuiijiling. 

Th^ were driven into the sampling v^^sel luuicr prj'Nsure of 
2 and 3 atmospheres, so that, although llitv s]»ace in that 
uii-KTupied by mercury was under n c,c.. helwm-n Hi and 
5 of gasee were obtaine<i for analysis. 

MUijiIivs of the proihicts of combustion remain inif iri ihe cxplo 
rsvfSiel were withdrawn for analysis after suflicient Ihim* Inol 
mi illowed for complete mixture. 

tfffvffi of Kxinrimrntf . — The compositions of the limit mixtures, 
the analyses of the '' flame gases " ami “ final gases ' are given 
r. 

A o»rn"ction has been introduced in the analyscH nf j}am<> gaw-s 
fMh' imburned mixture containcfl in the capillary Inla^ leading 
t '.b fyiiijiiing'Vessel. 

Ihf !.i 4 two columns in the table rcconl the calciil;ite<l v.ilucs of 
In::] y plnited in Fig. 2. 

Tr.^ results have already l)een di,-k;us 3 e<l in the thciiretica! 
cr:::>i of this paper. An additional point that slmubi l>o not^*^! 

I trcfcrential burning of hydrogen over carlsm monoxide in 
mixtures that cont.ain a ratio grwiter tlian I h. 

t'Ssr.Ais, 

' rMBRKUKD, 

; M m« f>f Ih« higher- limit mixtures iht llinwe led n slight iv n 'bliH^lingc. 
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CCXLIIL— 27*6 Fropagation of Flame in . 

Methane and Ai)\ The Uniform Movnuni! 

By Hicha«o Vernon Wbheler. 

In the courte of their well known researches on the cooibijjr-,, - 
explosive gaseous mixtures, Mallard and Le Chatelier r i-;. ^ 
Mtnei, 1883, [vili], 4, 274) studied the propagation ui 
mixtures of methane and air contained in horixonUl tuWs ^ i . 
as such mixtures are concerned, the genera! conclusion driv. , 
them regarding tlm manner in which flame is propagat^^j 
follows. 

When the mixture contained in a horUontal tid)e 
end and o|u;n at the other is ignited at the open end. 
travels for a short distance at a uniform 6}>eed. This m.-: 
movement" is followed by a ‘’vibratory movement/' in 
of which the flame travels Krckwards and forwards in in: 
manner, tiie mean speed from point to point along the 
usually greater tlisn that of the ‘uniform movemetu, x 
vibrations usually I'Oiitinue to the end of the tube, but 
during a particularly violent vibration the flame inav U n’ : 
guishe<l, owing to the mixing of burnt gases with liie u?;' -'j; 
mixture. 

When tlie inixture is ignite<l at the closed end of thi- luv • * 
flame travels, in short tubes at all events, with iii(Te;is!:.; . w 
towards the open enfl. 

fn the course of invest ig.itions on mine explosion.s, r, 

in the first instance, for tlie Mining Association of Great Ii*: i 
and, latterly, at the Home Office Ex|>eriinental Station, th*« 
sity arose for repeating Mallard and Le Chatelier's exp*”!, <^ .1 
regarding mixtures of methane ami air. 

The ] ►resent paper deals with the “ uniform movement, ihr 
of wliicii is the norma! spee<t of propagation of flame ItV coiiL ^ J 
of heal from layer to layer of tbe mixture, and is consta?.! * -i 
given mixture at u givtn t#*mperature and pressure. 

Mallard and Le Chatelier made a complete study of lii w 
diameter, length, and material of the tubes influenced ih- 
and duration of tlie uniform movement in many gasemo n i\' 
with the object of determining the limiting diinendon* re; : 'd 
to ensure tiiat tbe true speed— the speed that would 1*^ - 
in a mooure of indefinite extent- -should be detennim^l b. d 
the riglit dimensions of tulies, the material of which th**y 
made did not ajipreciably affect the speeds. Kepetition of 
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} ObAUJiw* experiuienu regarding ex^^^^riiu^nUl eoiidi 
feji confirmed their result*. 

aiimetWT of tube nec'essary to wv^-id by the walls, 

^ ^sequent reUrdatioii of the tUme. was found to W greater 
jjower the ^)eed of the tUme. For tiie tuoM slowly moving 
in miaturw of methane ami air a luVe of at least 5 em 
^iiaieter is iieceesary. The speed of travel of ilame m a tube 9 oiu. 
vj 18 slightly greater than in a tube o eiu in diameter. 

" The duration of the uniform movement, wliieh vanes with each 
incroM*® with the diameter and length of tlie tuW up to 
iffdaui maximum, after which increase in length makes no appre- 
difference. In a tul»e Ti cm. in diameter and 0 metres long 
,H<i ttiiiform movement in all mixtiirea of methane and air extends 
i distance of about loO cm., wliereas in a tube of tbe luime 
'yunrt^'r and 2 metre* long tlie distance travelled by the flanio at 
, sjQiform ppeed may be less than nt) cm. 

their experiments Mallard and Le t'lnileliei u.M'd tula^s 
■ c 5 is in diameter and 1 metre long, and measurtvl the speesl of 
of fiame over the first oil cm. Tlie leiiglli of the tula* was 
iUiScient to ensure that the measurement.s of the sj>ee<l of the 
would not include part of the “vilnatory nn»vetiieiit,*' a fact 
«i;;ch they themselves realisc'd (/ffr. nf., p. 317), Their measure 
for the same mixture show, in cons4Mjucmc, i at her wid»* 
unit ions. Their experiments were further vitiated liy the fact 
• the methane used was prepared from so.liinn acetate (" il 
fihiUit une forte odeur d'acetone '). Smh metliane ‘ may 
nuin as much a* 10 per cent, of nitrogen. In ])er cent, of 
‘^'iwtiirated iiydrocarlmns, and ‘2 or 3 per «-cnt <il hy<lrogen.* 

The conclusions drawn hy Mallard and la* ('imlelier were : 
d| The s|)eed of the uniform movement iiurea.'M-s regularly with 
|n*rii*titage of methane up to a certain maximum, after whnh 
A liiK'rcases regularly, ’Die curve obtained on plotting sp<^'ds as 
*oiifutes and jiercentages of methane as alj.st isse is tlius rej>re- 
vK^'d by two straight lines meeting at a point, 'riieii eurve 
ft>!u IMate VUI of their paper) is reproilnced in Fig. ) 

-( The maximum S|>ee<i is obtained, not with that mixtnie 
nUuiing the quantity of methane required lor complete com* 
’ujtion. namely, 9*4 per cent., but witli a mixlure coiilaiiiing 
dout 19 per cent, of methane. Ko (’liatelier ( \j'<;uns siir h* 
wr?*ene,'' Paris, 1908) explains tlds result hy assuming that I lie 
of propagation of flame during tlie uniform movement 
spends, not only on the temperature of combustion rif the mixture, 
on Its thermal conductivity, wliicli is greater the greater tlie 

* C<iiD])ftre Haus«r, “ Le^-on* inr Ic gri'ioti. ’’ Mftdnri, l&OH. 



260 H wHmEB: tar WiPiGATioH or ruEE is 


proportion of inetiuno pretent. T!m tbisiiiisl conducUriti^^ ^ 
Aod of methane are 5'22 x 10"'* and 6 47 x 10~* rei^)ecU?eiv 

Froth deiemunattons, made in the manner deechbeti 
experimental pfjrtion of thii paper, do not bear oot MallsH 4 ^ 
Jje Chatelier'a resulta. The form of curve obtained on , 
apeeda as ordinates and percentages of methane as 
shown in Fig. 1. 

It will be seen that there is practically no difference 
»|)eefis attained in mixtures containing from 9*45 to 1 ■ >3 
cent, of methane,* such differences aa there are bein^ ir.U-,. 
within the Umits of exjHTiiiieiita! error. 

Near the lower- and higher-UmiU of inflammability, 
horizontal propagation, are o'l anti 14*3 |>er cent, respett w v 



curve flatUiis, more noticeably towards the higlicr hu ;i. v 
l>econies, ultirntiUdy, nearly horizontal. It will be unn'-r^*- 
therefore, that a prolongatio!i of either “ limb ’ of tlie r ir.#-*- 
as to cut the zero velocity ordinate, as done V)y 
Ij© Chatelier to determine the theoretical limits of inlliisMiii'' 
is not justifiable. 

Vibrations were not developed by the flames in all the nsix? *r« 
In thos** containing more than or less than 5'8 per (•♦r? 
methane the flame usually travelled at a uniform or sUghtlv 

* This 1 ‘oiu‘lusian is coufirniwl by another scries of cxpcriraet.w » ’ 
different mixtures of metliane aod air were ignited st the centre of a hrc'- * 
•xplfvnon tcbmI. The time that ehip'^rd Itetwcen the moment of ignition »: ! 
Hrat indication of pressure oji the sides of the vessel was less the high*; ? 

cent age of melliaiio tii the mixture up to 9‘5 |ier cent, methane, afJ* ' 

remained practically constant up to 11 j>er cent. 
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iliOit 

; ^ tiiroughout th# length ..f tiu- alil,„ugh *u.,etiu,... 

nbrAtioM were noticMble iu all bui the ' limit-miAturea. - 
ji these letter the speed of travel of thime was (jiiite uiiiforiii 
and wu the same for both the high^, lowerliuiii 

„,ae.l in » previous pa|3er (.this vul , ,, ,1,^ 

F).;, -J. 


2 




horixontiftlly in h 5 4 {>er rent, unMliint* .fij- naxluro. 
ia ft tub© a5 otii. iu tiiamrti*r, cx'rupirs tinly tiu* u|)jn*r 
*ai 1 of ill© tube. Til© flames in the other mixtun\s of nu-l li.’ine um) 
ar. ifichulmg 0»© higher litnit mixture, rompletely lillrtl ihr rj-oss 
^tion iif th© tub©, the frutit i>f tiu* tlaine (^<iuriiiL,f llu- unifuriii 


Kui ;t. 



U 


''c-.f(ncnt) Ijeing shaperl as sliown in Ki^r. ‘j. y\„. faHler tli© 
f !iit‘ tUme the blunter was its front. 

ExI'ERI MKNT AI,. 

arrangement of glass tubes is slutwii in Fig. 3. Three lengtlfs 
f tube of 5 cm. internal diameter, each 3 metres long, were jojnefl 
^her by broad pieces of stout rublxT tubing, and su imported 
in a straight line. Each end of tho complete lengtli 
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of 6 m^lrw #a# ftangetl and ground to recew flanged 
which were held in [xwition by metal clip*. Each end i ^ 
fiUe<i with a wide^bore three-way Up. GUaa^vcred plaU!.;*,^ ^ 
trode* reacliiiig to the centre of the tube, leaving a sparer 
3 mm ♦ were fuicd 4 cm. from one end. 

Another tul^e, similarly arranged, but of 9 cm, 
diameter, wa* used for a separate sene* of experiment*. 

Screen wires ” of copjier 0 025 mm. in diameter were \ut^, 
vertically across the tubo through fine hole* pierced thryu?^; 
walls at certain [joints, the holes l>eing afterward* cov>f#.i 
ftdliesive plaster. In order to avoid inclurling in Oie 
of tlie sjjeed of tlie flame any impetus that might be gi\>n tr 
ieniting spark, the fir.d screemwire wa* fixed 40 era, from ih^ 
of ignition. Ollier M-reen wires were fixe^l 50, 100, 2W, 3«»^ n.., 
400 cm, reH[>ectively from the first. 

The methcKl of recording the time of passage of flaint- a ' > 

tul)e was electnral. Kach screen wire carried a wnail 
current, tlm interruption of this current when the flam^ 
the wires Ijcing recorded by the movement of an elet'tro-nui^h.i 
n was inip<irtant to avoi^l error due to latency or • 
individual elci tromagnels. An instrument, which can hr 
an automatic commutator, was therefore designed to end !. 
successive break in circuit to be rec(.rded by the same elect rcu.*rr.< 
Tliis instniriieiit is i)iH‘rati>il in tlie following manner ; 

One terminal of (lie l,aUrry supplying the electric cni.f, j 
connected to the brush, .1, of tin- coinn.ulalor (Fig. 3), and , .n 
from the other U-nninal of the battery conducts the current i 
electromagnet of the chrtinograph, so that its armature is attm.v. 
The current tf.en passes by a lead to the electromagnet 
commutator, and that armature is also attr, acted; the lead 
the current then goes to one terminal of the screeii-wirw w •-< 
explosiim-tulHi one after the other; the other terminal nt nn 
screen wire is eonnecte.1 to the corresponding stud on the corncv 
tat or by sepiirale leads. 

Sup|M)sing tlie brush, .1 , to t>e re«ting on Xo. I stud (t - 
that it occupies at tlm beginning of an experiment), tioMurr-i.* :• 
then flowing through llie chronograpli electromagnet, the *• 
talor electromagnet, and Xo- 1 si'reeti wire; then thrf>ui;h 
brush, .1, back to the battery. Suppoiie now that tlie thnt. 
along tlie tulie and melts siTccm-wire Xo. 1; the chrm!- 
tdectromagnet roleastv. its armature, and the pen it carrots 
a mark on the moving surface; at the same time the ; 

of the commutator electromagnet is released, ^ 

escapement, (', attached to the armature, is moved. This allows ^ 
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04 9C4p^-w)iee|. A. rouiul b_v the coril. A*, 

^ 4 wound on n drum atUchwl to il>t^ jtxiA of tlie wlio^l. 
^ \ 4 udi. A, thwi move# on to stmt No. currout. at 

in flow through scrwn wire No. J ; ih^ < hronograpii 
,jy^a^!iet lod the commutator elcctroiuaguot. mui i]u^ ^rma 
Mh th«» aro again uttraoto<l ; tijo ptoi on tlie chroiio- 
^ li moved back to ita former position, as also are tin* arniAture. 
"jga e«*p«nent, T, wliilst the brusli, .t. moves a little 
on to itud No. 2. When the flame reaeiies Nvv 2 SAremi 
^ ,1^ same cycle is rejaeate*! ami eo on for as tmuiv jkieeus as 
f be re^piired, all the interrujiti.ins of rirouit hmng rei'ur<hsl liy 
jieu on the chronograph * 

riirom^aph used was the lalmratory ohrono^Taph of tlie 
alsft%c Scientific Instrument Companv, tlm spi^eil of ttuvel of 
siovMJg surface (a spool of Morse paper) Ixung rooonl*Hl hy a 
wiitactrclock. 

^fikiid of Cvtiducttnf/ (tu Kxptrimcfit. The mixtures uf 
li^ne sod air were made in a M 0-litre gasholder over water 
i^red slightly alkaline by potassium liy<lro\ide. A rajiid 
tK?al of the mixture was passed through tlie exjilosion tube until 
fiuief entering and leaving liad the same eompositiou, as shown 
aplotien-analyaea of samples taken ihrougli the three way Ups. 
>vijine of mixture e<]ual to about six times tiie volume of the 
r ifiS found to t)e ample for sweeping out all the air (ouUined 
\uf lube. 

i,; flMrica! connexions through the si-reen wires and ehroim- 
having been established, the left ham! end pifee of the 
v:j«oi!tul)« was reniovwl (by sliding it downwards) and tlie 
iture ignited at the now open end by passing an uui net iiuv coil 
rt- 

iW methane usetl was a jiarticularly pure supply of fireilamp 
m X blower’* at a colliery in South Wales, wlieuce it was 
im^l compressed in cylinders. Analysis, after removal of 
I'cr cent, of carbon dioxide, .show-ed it to {(mtaio } per rent, 
^ctrune, 2'3 |)er c<*nt. of nitrogen, ami 0 3 jmt tenl, tjf other 
'Julies (carbon monoxide and ethylene). It coiitainerl no 
- ■gen or ethane. 


t* i’r.f»hat drlatlnl drx'rii'tiwii of this dr'viie has Ixfn given in the helnf thni 
i* JT/Tf of value to oIImt »orker.>i. Tin; tnlletr hit* f-nn-l it a'leipitte for 
•i'-cj; the »j)ccd of the rapidly moving Jl iriieiof coat 'luot » xpheioosj xitd c<>ab 
toUu eiploaiom ia large gallinea. Its fircftivniewi (lejx’iids etj»i ntialty on 
‘ir4it)f Miih nhicb the hrush of the conunulalor run be ni.i'le to move from 
'■il lo the neat; by duiUble piojjortiotiiii,^ and adjiiilinria of the moving 
i re|uiatmn of the clcetric cuneiii {‘a hing tlirongti the rnagi.et-, ih« lime 
•lh« bra«h tu move from alud to htud can )*e made as litile ak ,b4h voiiid. 
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HttulU of tmiiU of all Uio 

mad# of the ep«^ of the uniform moTM^ent ia differef:t ^ 
are ^ven in the table that foUowi. A* a general rule, il^ 
movenient extended for a dialance of 150 cm. from th*.- 
ignition, ao that from each experiment with a particular 
two (leUrminationa of the speed were obtained (Wween No, [ 
Ko. 2, and between No. 2 and No. 3 Bcreen-wie 
Some of the more rapidly-moving flamee, in mixtures .m;U 
between 9 0 and H O \^r cent, of methane, began to vf'u', 
Ijofore reaching the third RTeeii-wire , in such caaes ouiv 
between y reen wires Nos. 1 and 2 was Uken as being ? 
uniform movement. 


Mi^Uume in 

mixturt.', pi-^r ♦eut 


Speed of ** imifonu t ir.rra 4 
flame, cm. per ««cur, i. 


W 

5.^0 

36-5, 3fl-0, 35-5, 35*5, 355, 
3fi 0, 35-6. 

37-0, 37 0. 

/i-HJj . , . . 

40, 40-5, 40-5, 40-5. 

4tt, 46. 45' 5. 45. 45-5. 45, 45 V 

t> T.5 

54, 54. 

56, 55, 55, 55. 

7-10 

.. 61. 59, 61, 69. 

770 

77. 77, 76. 75. 


Ul. 00. 


100, lou, 09, 100. 

U'Ul 

10-5, 104. WKl. 104. 

y.->0 

lOK, 109. 


no, 110, no. no. 



U-tiU 

n>Kn 

in, in. 

in, U2. 

lUtHJ 

\vi, no. Hi. U3. 112, no. t 

lotio 

10-90 

IKK) 

Ib20 

1 ^-50 

. . 109. 109, 109. 

... 102, 102. 101. 

100. 9S, 99, 99. 

, . 93, 92. 

84. 84, 83. 83, 85, 84. 

IMO 

l^.M) 

... 62'6, 62. 

50, 50, 49. 

12 no 

49, 47, 48, 46. 

n-<Ki 

13 n,'> 

. 42 5, 42, 42. 42. 

41. 40 5. 



U sO 

N JO 

39. 3H, 30. 38. 38. 38. ,38. 

37, 36 5. 

... 36 0, 35-5, 35 5. 


For the tIeUrii'.inations 01 the spee<l of travel of H i’ •* 
higherdimib mixture pure methane waa uso<l, since the - -i Krc - 
of nitrogen contained in the fire-rlainp slightly affocttnl lie . .. 
limit, whereas it liad no appreciable effect on the s}>e<-d 
of flame in the other mixtures (compare this vol, p. ■ 

A similar series of determinations was made, using ai> i-v. . ’ 
tube of 9 cm. internal <liameter. The speeds were from * »’ 

j>er sei'oud greater than those of corresponding mixturfs .s 
tube 5 cm. in diameter. The shapes of the curves conned 


i"# #■ 
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^ of w^hAne, And tb^ limits of inilainttuhiility, 

^ in boUi icrwA of experimenU. 

^ popagAtion of fiAme in mixture of jut^duno and air, And 
to which nitr<^6n has Iwn advitnl^ has lit^n furtiifrr 
An account of the work will amuminiciU^si later to 

Ai/t/ctidum, 

SDCt thii papw WAA prepared au aci'ount l\jis appcart^l of ex peri 
on the same subject bv A. Parker and A. Y. Uhead (tliis 
. P ei:»<j). It it surprising to find that tiieae aulliors are appa 
uii 4 et^UAinted with Mallard and ChaUdior'a complete* 
dealing with the “uniform" aiul • vihraU^ry " move 
during the propagatio i of flame in gastHuu mixtun-s con 
ui gla» tubea, as outlined in the prrsi*iit pa}H‘r. Thrir 
ire interesting in that they emphasise the mxessitv, point <si 
. K Mallard and IvO Chatelier, of employing tuU's of Kinplo 
uhen conducting ex])eriments of this miture; the tuhe« 
.i ujiri were of too small a diameter to enable them to determine 
i-r the true character of the speed percentage curve nr the limits 
iidi EM liability. 

< ! MRKl.LXSn. 


— Volatile Oil from the L I'iivra of IhirnsMiu 
venustu. 


Hy Krnest Gouldino and Oswald Diouy Hohsujs. 


B iWiUs liarosmdi of which about thirty species exist in Soutit 
^ c derives its chief importance from the fact tliat cerlain 
KJ^ yield the so-called Buchu leaves, which are i-m ployed in 
e: sf! fnild duinfectanta of the urinary tract. The phyhiu 

^diviiy of the leaves is principally flue to the volatile oil 
Ei': they contain. The source of Bticliu leaves of lli(> Hritisli 
ar;T;oc»fjHria, or '^short Buchu," is /hurosmu httuHjin^ Bart), and 
. hut the leaves of ii. crmulatii. Hook, aiul If. arrmfifolut^ 
M, 4re also with in commerce under tlie iiami* of “long 
ifu" 


species of Baroama, li. venusto, Kckl, an<l Zeylj., occurs 
f’^tisidfrable quantities in the Uitenhage Districi of the Cape 
Information was desired in South Africa as to tlic 
Nis value of the leaves of this plant in comparison with Buchu 
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leftvei, and an examination of the matem) waa therefore 
t'^ken at the Imperial Institute. 

The meet characteristic constituent of the oil of Enroifuf 
is diosphenol, which is present in quantities of 20~3»3 
the oils of B. cftmilata and B. serratifoliiit howwer, contii^*; 
very small prof>ortion of lliis substance. The results of 1?,^ 
investigation show tlut the oil of B. rtnuskt differs very cs.., , 
ably in (xlour and composition from that of Buchu 
that it does not contain any diosphenol. 

In 1011 a sample of the leaves of Boroittm venutta wis ^ 
at the Imperial Institute from the C'aj>e Province, Soiiil; 

On distillation in a current of steam it yielded 2' 7 [K?r cr:.: , 
volatile oil, which was of a lemon-yellow colour and pUiiAi;. ^ 
and had 1)*^ 0 877 and a';‘ in a 100-mm. tube. 

A larger consignment of the leaves, forwarde^l in pj!;, 
nished 2 0 |>er cent, of volatile oil with the following 


D ' 0 yVj 

o^*' ill 0X> mm. -- (j 4T 

Aciil \iJim 06 

K«tcr V atur 0 J 


((.‘urri-siKinding with 2':J j-x^r cent, of 6et*M, calouU^'j 
us CVoH.7‘OAc.) 

value ttfUir ttcctyUlion f>,j 

with 15*7 per cent, of total alcoh u. 
or It -3 per cent, of free alcohols and 2-2 per 

of L'sters.) 


Frtrrtfniuil DistilldUhn of f/ie OU, 

On < list ill iug tlu^ oil under atmosplieric pressure tie' 
fractious were obtained, but some decomposition occuri'* 1 


Fraction. 

Per Ci-nt. 

IWiling point. 

IPh 

a*- III I'NJ . V;i 

1. 

44 

103-100“ 

0-8100 

mai'tai- 

n. 

17 

llM)--205 

0-H032 


III. 

2lS 

21)3-230 

U-0531 

4 0 ;{u' 

IV. 

1* 

23l>— 245 

0-0610 

lifpiiil 1 -• ’Jd 

UctiKiUO 

2 



of !i,i« 
t lull. 


li<oIitfii>n and Idruiificoiion of .Vyrern/-, 

When a porlion of the oil was distilled under nn:s 
about 48 per rent, collected lietweeu 83^ and 8S^. This 
after being treated repeatedly with sodium and rehs?-*''* 
0'8060, and was optically inactive; it distilled at O' ' 
under atmospheric pressure, but suffered partial 
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feTilfOCwbcm exhibited the properties cliaracteristic of 
following constants have been recordetl : 


^aodlOeber*... 



Su-T. ■ 

*od Meyer* 


0 8 m 23 

I> * (i-SWMft 
D‘- 0-b0l3 
!>*' O' 7 y 37 


K 167*. 

K i>. 171—172*. 
t. 1'. h'kO 16S'\ 

b. jt. I()t>_ll5ji-, 


18*5, 13, 61. > ^ 

{>'5J,©.507. * , I'Uix'hL lv06, 

» 1»I1, ii, 2010. 


ierpene *howe<l a great tendency to re^inify, and readily 
wiLii four atoms of bromine. On re<luclu)n with si>iUum 
ila^hol it was converted into a compound liavin^ IM-' 0 7801, 
|fi!aewhich agreea well with those recorded fnr dihydri.myrcene. 
0 7S02 and 0‘7852, by Semmler {lur. nf,) and Knklaar 
/jm res|^ively. This retiuction protluct furnislnHl r Mra- 
melting at 91°, wliich crysUilliseii from methyl hK-oIioI in 
white ueedlea. The melting point of ililiydromyrceiu* telra- 
r-jtiv has been given as 87° by Semmler and Mayer {lor, at.) 
r.v by Enklaar (foe. cjV.). By tlie aeliun of a mixture of 
id a<'etic acid and sulphuric acid on llie original terpene, an 
was ol>tai»e<l wliicli resembled linalyl nceUU' in odour, and, 
p -yimiysis, yieldwi an alcoliol. This alcohol, when oxidiswl with 
irviic acid, <lid not furnish citrai, but tho odour of the product 
the presence of some other aldeliyile. Tlieso observations 
r ri with those of Bar bier {Compt. rrnk., 19()1, 132, 1018) on 
t- i:'i.oion of myrcenol. Tlio e.vistence of myreene in tlie lii! is 
t-rr! re e^Ubliahdtl. 


.iWr/iyrfcs - Jtfrnfi^catioil of Anit.(i}<Irhtfdr. 

A ^>ri}ou of the oil was siiaken with solution of sodium hv<lrogeii 
I r' .te. After the aqueous liquitl had Ikhui sejiarated ami waslied 
■ur. Mher, it was rendered! alkaline by the arlriition of sodium 
V5«je, and extracted by repeated agitation wit h ether. Tlie 
sciiution was dried with anhydrous swiium Hulphate, and 
^ was removed by distillation The residue, amounting to 
h-io j per cent, of the original oil, appeared from ita baste and 
lo ctiiisist cliiefiy of anisaldchyde, and, on oxidation with 
ferroanganate, was readily coiiverle<l into anisic acid, 
after recrysUllisation melted at 183—184° (aiiisii? acid has 
\ V l?4-p 


8 H 2 
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,1/coA«I.; Indication of the Prcunce of liaal.M. 

The ftactit-n boiling at 190-2060 under ata^beru 
eonaUted largely of alcohol., and had a nreet odow r«r.,v 
ITTvM on oardation it yUlded c.tra . 
teriied by ita odour and by the preparation of a-cit^ 
riLhoniuic acid, melting at 199“ It m therefor, probal.. , , 
alcohol, coniisi in part of linalool. 

rhenoh: Abitnee of Dioephenol. 

When the original oil. afUr being w^ed ,ucce«,veU ^ 
.jiun. carbonai: dilution and «Kiium hydrogen .ulphie s , , 
to remove acid, and aldehyde., wa. treated with o k, ,4 
Llution of »xlium hydroxide, an abwrption amount, n. 

^2 per cent, took place. On acidifying the elution and 
with ether, a phenolic .uUtance wa. obtain^, but ,,, ,.o 
quantity to admit of investigation; thi. product did md fc. n. 
TtincUve coloration with ferric chloride. No evidence 
obtained of the presence of diosphenol. 

Kthrn: hlmUfiaitwn of Methi/lehavicol. 

A fraction of the oil. bo.lmg at 213-218°. waa found to c 
oftethylchavicol, which waa identified m the foUowini „ 

The fraction was heated with 20 per « 
hydroxide soUitioii for two days m a seaM lube at ^ . 

content, of the tulie were dilute,! with water and ex raCo, . 
.1^ After drying the ethereal solution with anhydroii, a.,.. 
uSiate d emoving the ether by evaporation, it wai , 
haK’oil had been converted almost quantiUlively into ar.i^a 
lich Imilcl at 232 234°. and solidified on cooling „ a 
. 1 Iflntr 'it The product possesaed tlie Oi-., 

:rt:tl:-^^n:a;ofanetli,de. lleterm^ 

rUte onoinal oil gave results indicating the preseiue 

::„t. of mHHyl ethers (calculated - 


cent, oj - \ 

0.2170 gave 0 094TAg..OJ^4.a, or 


0.2805 „ 0 0980 Agl. 


21 3 


C\„etUa-nl, of Hi<jh Boiling Point. 

The fraction which distilled at 230-24^ t^ htowiu^r-, 
viscous, and had a somewhat empyreumiat c odou^ 
I'uintvl sesquiterpenes, ‘<>sf “ 
position prcalucU of myrcene, due to the high Umper 

it had been heated. 
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Summary of 


friulU of thu investigation indicate ihM tho volatile oil of 
rtnu$ta loaves has approximately the following com^ 


Pm cetil, 

gplo’^arbooe, chiefly or entirely myiwie 4j 0 

** »» •. oniaaldftliy^ifl 0.3 

pheo^ r *::'i:tu 

h, 0 dI eU>«o» mMhytchaviool 5^,4 

pertly KnaJool (oelctdattHl m 14,3 

ginfv (ewilMed M Cj^Hi.'OAc) 2.j 

g(«ijuitt»pflnet» loaa, etc. (by difference) |g ,4 


Ja t^nfluaoo, reference may be made to an examination of 
^wl by Jonoen (Pharm, y., 1913, [iv], 36, 60). Allhough the 
from which he distilletl the oil were obUinod from t he aame 
as those used in the present investigation, the n^sulta show 
irtaia differences, of which the most remarkable is that he foun<l 
i p*f cent, of chavicol, whercAS the authors have not l>een able 
the presence of even a trace of this phenol. 


TW authors desire to express their thanks to Mr. J. C^. Earl 
flttich valuable assistance in the preliminary stages of this 
^wfUgaiion. 

.Vil>nrjc AKD TacHNlCAL DRrARTMRXr, 

Imfksial Institcik, S.W. 


lL\.—Sodtttfn Amalf/ants: Sp<^njtr Volujvf\’t and 
Elect ri cal Co7\ducfii 'it ies. 

By Kknest Vanstone. 

Kwunt has already been given of the investigation of the 
fTti! diagram and the determination of the specific volumes of 
d 4nd liquid sodium amalgams (Tram. Farnday ,SV>r., 1911, 7, 

1 RAA sliown that when specific volume was plotted against 
o^nifalion of amalgam expressed in atomic percentages, smooth 
t«»ere obtained, although the corresponding thermal diagram 
many discontinuities. 

publication of the firet paper, the specific volumes have 
® f'iotle<l against concentrations expres.s 6 <l in percentages by 
It was shown by Maey (Zeitsch, phyakal. Ckem., 1899, 
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29 n9) that th^ gpecific volume of alloys is a Unwr ! 
the concentration eipreseed in percentages by weiglit, 
new voluraeconeenlration fliagram (Fig. 1) «>n»sts 
of straight lin«^, having nearly the same obliquity, an^ c- nflr^ 
existence ol inter-in^ullic compounds shown by i, 

'^'llTranceatralion. (in atomic percentages of aodiumi 


Fin. 1. 








i 


,l,»conli.u,i(.c3 occur are given t,elow ; tliose oMaine.1 l.y 
irethotl lire given for compari&an. 


Wt'iplit por cent. 
36 0 
23 8 
164 
94 
5-2 
2-8 


Cotu'fn^rnfioiiK. 

AU)iu«i c®nt. 
83-0 
IS-S 
630 
47-5 
32-5 
200 


\V)H‘n tin* comparative slope of tlie lines in Fi 
aii.l tin- fact that tlie concentrations have to 
aiagrain in percentages hy weiglit ami Hien 


AOifi t'* \ 
(th<n 

73r, 

63 3 
47-5 n!i 
33 3 
17 9 

ig. I - 
tto r*’ ‘ 

Iravi'i 
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j^n^pUgeft, the agmmeat between cAmxm {'}) mui (3) i« 
^ ve ubt« U as satisfactory as cun W ex|>eole<i. 

The i ''vH$iituiion of liijuui A u,, } I fj-imt. 

rrsearches have i)eea carried unt «.>m lujtiiii anialgama, 

{ T their object the tletenninatioii of tiic tiioleeuhir com- 
viiiv ei meuU in anialgains rich in mercury. 
yri^yremenU of (1) vapour pressure, >;.J/ 

frt^ting point show that tiie inct.;ii is jueseut as a single 
vet they cannot prove tliat that atom is msi combi ned with 
, .tfUtn number of atoms of mercury. 

^,,1 ether researches may l)e meutimieti. (1) The rat^vs cf diffa- 
j.> if metals in mercury Itave fouml. ,uid wlmn atomic 

are plotted .against atomic weights, twu carves are 
metals which do not form compounds wuli lurrcury 
higher diffusivities and lie on one curve, whereas metals 
, /h are known to fortn compounds lie on a st'cnud curve with 
diffusivitiea. It has been suggestctl that, ctmipmiuds MHgv 
If? f-rmed in which the attaclied mercury retards the process of 

fii-SieU. 

Homemann and Miiller (,Vr/r;//nn;iV, lOU), 7, :i0(>) deler- 
the electrical conductivity <'f lirpiid sodium amalgams, and 
a marked discontinuity at a concentration nf 3 lb 3 atoms 
^iT?nt.of sodium, showdng the existence of the compound Nallgi 
\ jb? liquid condition. 

tiiermai ^agrain indicates the existence of at least fivo 
r'yr compoundlPof sodium and mercury, but their exiHtenco in 
if iqiiid condition was not made manifest iiy the electrical 
hciivity experiments. 

W» are led to inquire wdiy this is so, Bornemann ami Muller’s 
lyruiiciiis were carried out at very high temperatures, and it is 
that all the oilier inlcrmetallic compounds were disso- 
'■x'M, the compound Nallg., w'as stable, ainco it has a mucli 
melting point, namely, 300°, than tlio otlnr compounds; 
‘ al the maximum point on tho thermal diagram; other com- 
with the possihlo exception of Na.jilg, do not show 

riuma. 

b iirjc thought that indicat ions of the existence rd the other 
‘'tdlJc sodium mercury comjioumb might Ik* oldained if 
I d {Toperties were invest igate*! at temperatures not far 
' from the medting points of the alloys. 

' qiceiiir volumes of liquid alloys at 110 ', 1J^1°, and 337''' 

tiready been determine<l. 

I' ^ concentration- volume diagram for 110° is sliown in Fig, 2. 
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It i» Men that the specific volnoie of the Hquid allovs i. , 
function of the concentration when expreteed in pertvat*^ 
weight. 

The alweace of discontinuitiei shows that the internirtiri, ^ 
pound KajUg does not exist at 1 10®. 

A consideration of Fig. I shows that the properly c* v ^ 
does not suffer any profound change when comli&au ,s 
place between the metals sodium and mercury, so further 



gatious were madi? by means ot electrical conduct ivav 
ments of Inpiid amalganiR. 

Thf Khetnrnl (’oiulurtivit^a of lAquul A nuihj rr^ 

The method of experiment lias already been descrilvd m ^ ;• 
paper. The amalgams were kept under paraffin, and -iri’ 
into a capillary spiral having platinum terminals <e.d- i * 
glass at convenient points. 
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^ ^rtl 0P«“ *ower end an*! tUt^ni wiUi a gl&H 

^ ibe t^p- connected \q a hytirt?gen apparAtu*, and 

^anvwitif nnjr wnalgtm to enter, it was <irie.l and filled with 
^ hrarof^fl 

^ dipin*^5 wM 1 ram. m diameter, and tlie disitttice between 
^ ^liHura tnrrainals aboat a metre w)umi unwiiuud. It wa* 
hy finding the resistance of mercnry lillui^ the spiral. 


F ... i 



ires of approximately \ W^ and i:hV were tii.tained by 
tntr;;* with boiling toluene and xylene. 

P.*‘ results are given in the (able below; nnircnl ralit.ns are 
■r-^\ in atomic percentages of sodium; tin? r.sislt tires refer 
ijpirs! in which the resistance of mercury at 17' i,s 1 ohm. 
h will )« noticed that conductivity measuremenls have lieeti 
lor ea.'h alloy at two temperatures difTrring by 20’b Tlie 
th‘ temperature coefficient lias thus lieen (ditaiiied. 
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Eleethc<il Contiuetivttui of Liquid Arnalffamt 



KMWiaocc 

Cooduct' 

BcabUDee 

Conduet^ 


ikm* 

at 107". 

iviiy. 

(133”) 

hrity. 



i 0-22*4 


( 0-2455 1 



100 

1 0-22*6 
\ 0-2266 

- 4307 

. 0-2449 } 

1 0-2477 ) 

4045 



1 <V22W 





95^34 

0-4225 

2-364 

0^4334 

2 307 


OS'M 

0-5*35 

I 714 

— 




0-7740 

1 2005 

0-8139 

1-2286 


H.VQO 

0-0706 ■ 1 020* 

10133 

0^0848 


HO' 60 

11569 

0-0443 

1 1627 

0-86O0 


77- K9 

1 2124 

0-H24* 

i-ms 

0-8164 


75'31 

1 2532 

0 7970 

1-25*4 

0'794« 


71-74 



1-3087 

0^7641 


70-02 

1 2021 

0-7730 

I 5096 

0-7635 

^> **.*%? 

60 00 

1 296* 

0-7711 

1-3208 

0-7571 




The conauctivity*concentratioii curve for 107° is r: 

It is a rectangular hyperbola possessing no discorUin|r,iy ^ 
results for 135° form a similar curve, which wouM ‘i*’ *- 
below tiiat in Fig. 3. 
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^ ^ be obi®rr®d Uiit the fall in conductivity i» mott marked 
jOd to 85 atoms per cent, of stwlium. the conductivity at 
^t. being than one-fourth the value for pure sodium, 
he pointed out that the concentration of 8r> |H*r ^'ent. is 
, ^ the eutectic point in the thermal dniL^ram. 

.li^crence* in conductivity for a tcnij>, rature rauL’e of ’iOW 
become much wnaller as the lucrcurv iMnient of the 

iDoease*. 

i^-mperature-coefficient falls with extreme i.’tpidity as we 
p from p«r« sodium to alloys containing 5 and 10 atoms j>er 
of mercury. The coefficient has an extremely small, almost 
value for alloys containing mure than ‘JO at urns per cent. 
This is shown in Fig. i. The curve does not give any 
of tJie formation of compounds. 

^rtJDcluaion to be drawn from electrical coiiilui tivity measure 
tsti liquid amalgams is thus the same as fruju sjuvOW vulume 
(^r-iiutions, namely, that the iutennetallii* compounds of 
^.{j, jtud mercury are completely flissiuiated in the }i(|uid 

CiiiUttn- 

u possible also from the prestuit ami frtuu ]>revi<)us work 
(State the relative values of the properties specilic volume, 
►inrsl conductivity, and freezing point in deterfuituiig the 
p^iiuUeU of alloys, and it is quite evident that tlie last is far 
m the certainty of its indications. 

lit TtilNiso roUEur, 

Caxrlkon, 

UOSXOCTHKBIRK. 


i \hV|. — ri^« Si/stmi Ethyl Ether Wafer Ihft<tssivm 
l’>fl\de-}fercuric Ivdfde, Part III. Solutums 
VusatHraied with I{e.'<per(. tn Solid Phases m the 
F‘>n r- component System. 

By AtntKD Chaulks Dt NsiNfauM. 

set thrtt the surfaces of saturation with respect to sfdid plutses 
p > Uie tetrahedron into two ]):irts has heen use*) as an arl)Jtrary 
in tlie tonsideration of the system. Tliat |-art rr* presenting 
Sv^r*4tijrcted solutions, or coiiiploxes of solid atid solijlioii, has 
RAu considered (this vol., j>. 7J1, a The <dher 

liquid phases only, and extends from t)je siirfacea of 
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•atu ration with rwpect to solid to tbo ©dg« BC of the 
(Fig, 11, Part 11). It is therefore bounded by the soli i 
•urfam and ()ortions of the side-jdanea, namely, BV 
Cfihtfm^f on ACl), BFSMaC on ABO, and BZQPrf 
has been found experimentally that liquid mixture^ 
with solid phases can exist as one, two, or three layers ^ 


y,o. n. 



The above space representing liquids only is therefore .livi :* 
at least three pa rtf, corresponding with these three ciw.v 


Thr Formation of Two Liquid Laytr*. 

lb will he well to consider first the conditions irndt-r ’.vli - h 
mixtures, unsalurcited with solid phase^s, can exist t * i.'« 

In Pfour component system all such mixtures lie inside « U; " 
he called a "two liquid volume,” whilst the layers 
given by points on the surface enclosing this voliniif* A ^ 
liquiil volume/’ if complete, is more or less egg-?ln|K"i, vA 
circled by a critical curve, as shown in Flc. l-v" < 

critical curve divides llie luiiodai surface into two paits, •’ 
any solution a on one part is conjugate witli a de!init.- ' 1 ' ' 

• F>'r Kijj. 1*2, see this toI., p. 7:11. 
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euHr^ly ui&kI^ ihe two 
nptfffi^^ »W mixtuit* of rt ami h. 
j t^liqoi<5 tolwne" may be inters<yttHi liy tbe eiiiepUKes 
wturauou surfaot‘s of (lie syaieiu. 
^ari of it becomes metasUble. In Fig. 13 / ( /*/{ rej-redema 
^ j curve of Intel aoctioHj so tliat eitlior the upjver or lower 
ol the two*Hquid apace is rendertni nieUslable. .(/.// ^ud 
II *ie conjugate curve^ that v», solutions given by juiuta on 
fj ijt io equilibrium with definite solutions given by puinta on 
|| That thia must be so will be seen at ont'e from tile following 
When lAHB is the curve of inteifOviion of n Mile 
p, with the binodal surface, it lies entirely in tlmt side-pl«ne, 
^ represents a Uiree-component system. If solutnniii on M.lt 
g, set in equilibrium wiUi solutions on ABU, they would there 
|y w* conjugate with solutions given by points somewhere els<* 
right hand side of the binodal surface; that is. either inside 
li^itiide the tetrahedron. In the former case a Boluiion on Al.Ii 
i ihreecompooftot system would be in equilibrium willi a 
in a four-oompoiient system in the latter with a non 
lohition. Neither of these cases is possible. In n similar 
It It esn be shown that when the binodal surface is interwvtcd 
I wihd saturation surface, ALB and ABB are conjugate, for if 
f% not, a saturated solution would l>c in equilibrium with 
^ sn UDsaturated or a 8upersaturate<I sulution. When, 
•tfff. the binodal surface is intersee-tiyl by a jdano sucli as d f.l) 
Fif n (Part II), ALB and ABB are not neces-siirily conjugate. 
1; Fig, 11 (Part II) BHSh^TUM and QKJ‘ are curves of inter- 
St a of a binodal surface and the solid saturation surfaces, whilst 
I isl iiY, QX and BY are curves of intersedion of the hinodal 
H»<'c and the side-planes, A'iV/^VA'jiTf/d/F/Vr.ti^^ therefore 
fswQts the boundary of the stable portion of the )>inod,H] 
rfiof, A‘j and A'j being points on the critical curve, the stalile 
r A which therefore extends from A'j to K^- 

r^Ution between (lie stable and nielasteble jinrtioim of tin* 
frwqui'i sjiace issliown in Fig. li, which is lettered to corresj)ond 
li Fig. 11, The critical curve A'jA^ divides the stable portion of 
lHn!>lal surface into two parts, .VA.s'A’jA^ti^A* ainl 

MVTK^KJ^Y, 

s ihit all solutions given by points on one part are conjugate 
li wiiutioiis given by definite points on the otiser pari. When, 
*dcfre, all pairs of conjugate points on X BSK^K.^QX and 
are joined, a space is formed, inside which lie all 
fixtures existing as two layers. This sjjiace is bounded by 
portion of the binodal surface, XNBSKiTfLUY PK .QZ, 
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and the larfacee formed by joining all pair* of coujuj^j* ^ 
on the following T>3ir» of liaee: K^Q and K^P , QX sd i fjf 
and r.V, XP and Mt\ HS and VT, SK, and 7K 
apace lie unsaturated homogeneous liquids* so that iiv« ^ 
binodal surface divides the unsaturated space into tw . ^ 

of which represents liquid mixtures existing as two lay^rr-* i>* 
homogeneous liquids. The latter is bounded by tur ^ ^ ^ 
Mirfaces (see Fig, 11* Part 11): 

(1; The binodal surface XXPSKiTl ^fY PX^QZ. 


Flo. 15. 





WtJ) 




(2) The s^ituration surfaces FXItO\ Mahi , GP>/1. ’ 
HSK^ftrJ, ZJwlfii)H(jdrPK^Q. 

(3) Tlift portions of the side-planes liFUflJl 
^ujih on MU), Jipyx and CnUr on MiC, and 

oil 

The conjugate curves cp and fn, and fp, grt Hiid 
be intersections of saUiration surfaces and side-plants wu:w 
binodal volume which extends into the tetrahedron. a::> 
be shown later, iuterseeUs tlie binodal volume, of which 
XPSKJfUMYPKzQX 

is the stable part of the surface. • , i 

As in the case of solutions saturated with solid '''■ 
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in th© iyvUm are best uiuierstowi by sUoiyiug the 
vith the binoilal aiul saturation 
Kig- ihowa diagrammaticany the curves i f imeraectioii 
, plan© « i»i Fig. 11. As iu Kig I’i ^Part lib 
is the curve of intersection of the Md i^itiiriOioii surfaces. 
k lyi’siJ t^t* critical curve* iNAj^ and res|Hy'tively« 

,^,^r 5 ection of the plane with the stable binodiil suifaiv there- 
',xtemU froro ^ aliown by the curve .nih m Kig. 15. 

it is aasumeti that L represents u niixluiv of ether 
witer in which neither comi>onent is presejit in suflicjeutiy 
^ prejH>rtiott to cause complete miscibility. <fn ryhU. repre- 
matures. Those lying on jtihy are lioinogemHULs ; those 
exist as two layers. If L is joined U> r ami h, and 
Isd U* produced to meet AD in n and c respectively, the 
{D which represents mixtures of potassium ami mercuric 
jjrts U divided into three parU. Points on An and cD repp'stuit 
'UtrA which on addition to L cause saturation without Immu- 
<ur- Mixture# on ac, liowever, on addition to /. I'ausc the 
become homogeneous before saturation is reached; for 
.S'.sk, on adding the solid mixture h to the li(piid /., the mixture 
«i the hue From A to d it exists as two layers ; at d it 
b'^unogeneous, and then follows df until wil lira t ion is 
at /. The 8oli<l jdiase is neceatvirily potassium mercuri- 
taercuric iodide, or, if Lit pas-ses through y, a mixture of 
■ t*e. 

Hif jv^fsitlon of L on ^ff7 (Fig. 11) determines the jjositiona of 
y on the curves SK^T and QKJ’ resjjectively, In most caseft 
‘':-dne .\DL cuts the critical curve A'jA'o in a point r ; :rr and f/i 
cti Opposite sides of this critical curve. When, therefore, Lh 
A which represents upper or etlicreal layers, llie mixture 
:n rs homogeneous by the disap[)ea ranee of the lower layer and 
of the upper. When it cuts rh (as in Fig. 15), wliich 
-rtsfrflts lower or aqueous layers, homogeneity cm sues by the 
iiijic* ranee of the upper layer and persistence of tlie lower. 
m Lh passes through r, the tw'o layers become identical. The 
:dh can lie entirely on one or other of the hi nor] a 1 surfaces 
'?■ 4t intersecting tlie critical curve. When it lies entirely on 
» representing upper or ethereal layers, all mixtures become 
Eff<-nemis by the disappearance of the lower layer; aimilarly, 
^ It lies entirely on the part representing lower or aqueous 
d! mixtures become homogeneous by the disappearance of 
^ ^‘ j^er layer. 
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Tht Formation of Thrre liquid Lajftrt. 

In a l«raary syrtein three liquid layer*, unaaturated mt 
lo solid p^a*^ arh» through the iutenection of tiirtt 
curves (see Rooieboom, ’Die Heterogene Gleichgewuhu 
Fart 2). In a quaternary system the three layers 
the intersection of three two-Uquid volumea.” Fig. h] w 
simplest case of this, where three liquid layers occur 
ternary systems AOB and ADB. Thus, in the system Arn. 
fjKiC, are the sUble portions of three binodai • urv^ 
secting in a, 0, and r. These points of intersection 

Kiu, 10. 

A^- Pir 



Cv 


‘ 1 ' 


three conjugate li(|uids, the composition of which cauuut Virj .: i 
tenuiy system; similarly, in the system ADB, . ^V-’ 

c^AVd^ are the stable portions of the binodai curves, 
the three conjugate liquids. We have already seen that a t 
curve in a ternary system may be considered as ansin? u 
intersection of the side-plane representing the ternary sysiv- . 
the surface of a “two-liquid volume" in the quaternary 
It therefore follows that between each pair of binodai turves 
ternary systems ACB and AOB a binodai surface 
through the four-component system. There are thus ilir^ ^ 
surfaces intersecting along the lines aa\ bb\ and rc . T 



tOOlOE' MKllOl’Klc lnUiI»L PaIIT Mi, 

,j #ri« of tlirw .-mijugale lujuLls, s„,.|i that ,■, s.il„ti,.n 
by » point «• on the line .,-r is in e,|iiilil,, iu,,, wit), 
lepf**®''*' ‘•y poinu - an.l , ,„i the lines 1,1.' 

Iff. o'Aj r'A is j si,-tiiiu nrross the 

^e6fk«siil by the thre« binmitil snrf.iit-s, sufli that rl*. fr, mui 

A-, V 

^y^md '^'^***** n* a litjtutl area, Aity |.Hiiht 

represents a mixture oi tlto thive litpsuiA ,f l\ and 
of the |Khnt sluiws the lehitue ni wlneli 

^ Aft preseH^^^- 

the lonsideration of a series of such svutiuus it 
^ the volume enclose^] by tiie three iniersft‘tin>: Mirfares is 
s«ia four parts, namely, titree two Ihjui.i vulnnies ami a 
^bifsid volume, lying insiile the otliers, of whi^li ,)'7. '<■" ia a 

poes. 

^ii the pvsteni under consideration thn^* lojui.! l iVMs do not 
Kio 17 . 



> ;n sny of the ternary sy.stenis. The throe liijniil volume 

»::rf lies entirely inside the tetrahwlron. The liireo curves 

a series of tliree conjugate lirpiids have been deter- 
ri fxfierimentally, and their form is ihown ^rapliii ally in 
'.r. the same projection lieing eniployefl as in KiL^ 11 (I’art 11). 
r;u:;iher« obtained are given in table VI.* 

U f^bRfxi.n wiili the experimetital work invylrn) in llto thrif lirpml 
|fe;u;wn^ flue jwat is of [*rticuUr inteit-st, Iu ww fotirnl that itrtf Mahl-- 
tam^coul'l tie ubtainod easily wli»‘ri ftchldy ]-nri{iel » r \»a>< ustd, tnl that 
• ‘:ch Im lieea kept some lime, and lit* rated tra<f*» uf jfMlitte from 
►«» ia-lide eolation, caused a curious fnnii of inctaNtaliility, uhii h is ln nt 

by the following experiments. A li<j<jid miitiur was pn-jian-d (ontaiie 

l''4ip»:jn of poUujium iodide, ir067 gnuus of riK'n iiri'- iodide, O't )/ grams 
etj. ted 19 4 Hi giams of freshly parified ether. This gave tliroe li.juid layr-n 
bv»Tt perfectly atabU at 20^ The same iu the |itejaralioit of which 

Jn “part " ethar was awd, gave only two sUhle layer* at 'J0“. 1 1 w'!U» fonn*! 

boaeffTj to prapara three metaitablc layers by gradually warming the 
Ntakoat agitation. Thut, the mixture existed as two stable layeri at 10', 

8 I 
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Table VI. 

Thr Si/itrm: Kthyl Kfher-Wufer Potamum /w/u/r V. 

at 20®. 


Three Iiqui<l layers with no solid phase 


Peirceatage c<impo«ition Perc«oU^ conapowUon Pereeiiiii. 
of top layer. of middle layer. of IkiI! > 


No. 

KI. 

HgV 

E^O. 

a,o 

KI. 

HgU 

E^() 

H^O. 

KI 

HJ 

•57 

21 

thJ 

66-3 

3 4 

16-7 

30-8 

23-4 

29-1 

16^7 

:ti. . 

tw 


6 2 

67- U 

3-7 

16-6 

30-9 

23-2 

29 3 

IS 5 


5» 

0.0 

6-8 

»70 

40 

15 8 

3(h5 

28- 5 

25-1 

x: i 

t60 

2-3 

6' 6 

86 7 

4 2 

14-3 

29-4 

33-3 

230 

— 


♦61 








13-2 

30-1 

37-7 

19-0 

20^3 

'ij <> 

62 

2-7 

7-7 

85 4 

4 2 

13-1 

287 

38-7 

19-5 

20-5 

32 ’1 

63 

2-7 

7'5 

85-4 

4 4 

12-5 

28-8 

39-4 

19-3 

20 8 

3.* 6 

64 

4 1 

12 H 

77 5 

6-6 

10-3 

26-6 

47-7 

15 4 

21-9 

34- 

65 

4-5 

112 

7H'2 

6 1 

10-3 

25-9 

49-1 

14 7 

22- 2 

34 

66 

5.H 

16 6 

68‘9 

8-7 

8-8 

21-9 

58-0 

11-3 

22 4 

3* -i 

67 

6-0 

|6*H 

66-2 

8-0 

8-7 

21-6 

58 6 

ll-I 

230 

34-7 

|68 

71 

16*2 

64-3 

U4 

71 

19-2 

64 3 

9-1 

22-4 

:t: j 


• In No. 57, tlj« mi<l-lle »t.d bottom lajera ate idenUeal, ilu! ;■ 
critical MohitioD. 

■f No#. 68 and 60 nive ih* solution* b'fl when the Ixito^rn 
diaappeared. 

I No. 61 give# the «u!ulitihs left when the lop layer just . 

I Id No. fi8, the trp i*ml middle Uyerjt are idenlica), ih.t! ;v 
critical solution. 


Any solution represented by a ])oint on AB is equihir 
solutiorus representeil by jK>itits on HC and (JD respvrtr. 
represents bottom, BC middle, and ('D top layers. ( 

but gave lise to three layun when plaeiMi in the theTniK'Ti^ 
agitation. On shaking, however, the threre layers, which were ■ i i.r _v 
imniediatidy gavi' only tw.> stable Uyers. It was further !■ >’ 

amounU of the Diree nleta^tahle havers d<|>euded on the uir.-K::.; 
tuinjicniture was raided willinut agitation. The same jdietiom' ijA 
oWrved whenever a ihroe-liiimd mixture was prepared witli - thor « 
boen freshly purihed. 

It has not l)ct'U found [lossible to invMtigate the matter f rt;.-? 
Datura of the action of impure ctlier on the oqnilibrium existing ! • !«< 
layer! is still in doubt. Tlie effects observed, however, we;- i;ti ; 
traces of impurity amounting to an almost negligible pei\»s..u'' 
mixture, rmd ilapjiears probable lh.at these trace# of impurity 
tendou existing between two of the layers (the upper two in ali • 'i? * 
to auch an extent as to render e(]uilibrium between them iiniwics ■! 

The ether u.scd in the determinationg was purified as follows Ii -v* 
with dilute j>erniangaDate solution, slightly acidified with Rulph;.. ^ 
permangaDate was no longer decolorised. U was then ilisti.;- i 
anhydrous sodium carbonate for some day*, when it w‘*.s »;» .i 
third distillation over anhydrous sodium carbonate completeil th^ t.c;: 
U» final product never produced metasUbility between three ! 


^^TA^sn■» lonmi: aikhcikio innifjj: 

lettered alikr ; thus \h, j/,. ,u,i 

^ ,<8<* i!i<?thejr. A and C repros<*nt tw.* 

,1 i (th« ^ower layer) moves idun- { /;, r^tlie 
u> two layers, wliich mow ^ MiArn 

}y the arrows. Wlieii tlm top hjy,.,. 


Mf. ^tiai 


!! tHp.altUiin» 
nqoi.is, suob 
].-i)vr) 
resikeoi ively, 



(No. Ij ami middlo (No. 2) |ay,.,H I, oil, r-aci, H, uboro 

This reaction is reversible. Slartinf; with }> and U, 

. 111* upper layer, moves along DC, II, the lower layer, gives 
layers which move along BA and BC respectively. 

hl2 





lODIDE-UKKi’t RH' I*\kt III. 

^ in !'• The three suriiice^ 1)1,. iriticai curves oi 
A’r an^^ A', resi.t^'Hvr)y, interse, ! jijoui; 

*s.i ClK a*"^ lettereii lo oorrrsjH^ua wuh }t‘ The 
ij beet understutKi hy j^iuay^ni; sone- vi Mutions 
^ the !i;jnre, which are eliowii in tieiail m E;v:s. tiK?, ]«a,- 
19/, and 19//. With regard Ui tliest-, ilu> u ll, wing jiomts 

Fj.:. iU. 



b !.f(i!HJiif'd. Ill Fig. IH JiI\^ . ..Jj IS tlir curve of iiilerseel ion 
M)i<.Mia] Mirfrtcps^ tlip rrifionl curves of wliicli meet al A'|,j,. 
rj sfrtiou of Die spnce ene!( s<‘d hy ihese two siirfrices. 
‘ I'm oil represents a tnixlure fd two rmijngaf?- 

■' Points on «A'j// rejiresent- mixtures of li<[iiifi*-- mi nh". ami 
■'M<^‘'lu>iy, lying on Itiiioda] surface ), wlnhl tlios.- on »h'-i> 
fiiixtures of lir^uids on ///u am! respicl ively, lying 
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on UnM surface 3. Sedioa (6) differs from (a) h tu* ^ ^ 
critical holittiou, from which arise liquids t and i of , * 

St.ctioiis r, (I, cud f show three-liquid areas, namely, j,., ^ 
jhm rcApctiv**ly, In section (/) C is a critical sola* ; ; 


F.«; Vt. 



I'mtti ■;? Hid h ut (O, \vlui'li lutvc becuine identical, i -' ^ • 
as ('>)* ditT**rerice that Ihnodal surf«ace 3 ha.^ h'-’ ? 

by hluotlal surface 3. The tlirecdiqnid volume tentm. v-- :: 
liues JUf and 1^', aii'l lU u'mural forin is clear fr< n, ■ - ‘ 
(./), ami {< ). 



lODlOg-MKRCUKIc lOhtDE, PART HI. ^(>H5 

j^-siem under cwisideralion two of tli? iiit^rsoctin^ two 
j > volu^^e ere eJso l>y of the tetre- 

^r.;3 or bv aolid saturation ^Kuhcty. Tho cnrvesi formeii by 
[^’jri^r.ectioiw have already Wn coosl.KMt^a, Thero no indi- 
^ JJ IMI tbe tbinl “ two-iu-juid vohnoo ‘ interstvts either aide- 
^,^ vr#did wUratiou surfaces. Fil's. JU and -J! sisow mrHiifica- 
""J, J y'i?^ the facU 

Only a portion of hinodal surface I is sljowii, this 
with the surface XMiSKJi MVrK.i^ of Figs. U 
^ li. The critical curve of this surface, ]cttor>‘d A’,, trrniiimtcs 
^ piioU Ki and of Fig. il. One of the c.tluT siirfat'c* 
Ki<i, 22, 

■' ~ - ^ ' . 



■-^n^efo the curves rpr/ and jmj of Fig. 11, which show that the 
is not intersected across its critical curve, 'riicw* inter- 
^tcniare not shown in Figs. 20 and 21, the signili* anre of whicli 
. rca iily understwd by reference to Figs. 18 and I'J, to which 
!* ar a close resemblance. 

f i' :;j shows the three binodal siirfaces in posit ions whirli give 
*0 curves of intersection liaving fho same rclativo positions 
of Fig. 17, and since it represents the actual cfjuililjrium 
rfi. nf>ar]y it will be well to consirirr it in some detail, The letters 
?n^’r^nd witij those of tlie preceding figures, AH, H(\ and CU 
r* n r^iav-.v'nting the three curves of conjugate liquids. Surface 1, 
• * ii f art only is shown, corresfjonds with 

X}^nHK{£VMrVK.q 
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of Figf. II and and <&n be coiwidered «s lying in , 

of the pat>er. The tUble portion* of the two binodal ^ 

meeting it are shown by AK^r'f^ 2 ) and J9CZ)A\_ 

AB 1% the curve of 'utereection of surface* 1 and 2, Af / 
surface* 2 and %, f*lJ that of surfa<^ 3 and t. AB aifl < 7 ^ ,, 
fore lie on surface \, that U, ir. the plane of Ute paper ah 
only touche* it at its end points, B and C. AK^^X U tb 
along which only surfam 1 and 2 intersect, BK^^^Ij thi’ 
which only surface* 1 and 3 intersect. They therefr:,* ^ ^ 
surface 1 , and are both critical curvet. 

The parts mto which tlie space encicMed by the biiUMi^i; fc,, 
is divided are lour in number, as follows: 

(1) The twolifjuid space representing mixtures of two cors 
liquids lying on surface 1. This is bounded by the binoU] 
itself, and the surface A BCD, formed by joining «!! H.. . 
conjugate points on Mi and It ha* already been ^ 
the space formed by joining all pairs of conjugate point* r ^ ^ 
biiKxlal surface, 

(2) The twf>-liquid space representing mixture* of two c*.{ 
liquids lying on surface 2, This is bounde<l by the hijn^js! 5^.7 
itself, ,t/ff'A',j 2 » surface .IA',^X" forme<l by joimn^* 

of conjugate |)oiiits on and f'A'j,«, and the suriiiv ij> 

formed by joining all [uiirs of conjugate jmints on Mi hi'[ 
The space is tlius formed by joining all pair* of conju^j^t^* : 
on the binwlal surface. 

(3) The two-liquid spai'e representing mixtures of twii 
liquids lying on surface 3. This again is formed by jon,;:.*- 1 
pairs of conjugate points on the innmlal surface, U is I- ^ : 
by the binodal surface it.self, together with the surface /lA , 
formed by joining all pairs of conjugate points on /iA , > ^ 

and the surface !i('f) formetl by joining all 
conjugate points on Bf and DC. 

(4) The three-liquid .space, representing mixtures of 
jugate liquids lying on .1//, /U\ and CD resjwctivcly. T * 
bounded by tlie surface .l/f^7b formed by joining all i v’- 
conjugate [>oinU on .1// and DC \ tlie surface BCD icrn;* : 
joining all pairs of coiijiigat^» ])oints on HC and i: 
surface ABi', fornunl by joining all pairs of conjugate' p i::* 
.1// and i'B. The three Ihjuid space thus lies inside the 
fornie<l by joining all .^’ts of CfJiijugate points on Ml H* ■ '■ 
CD. 

A consifleration uf Pig. 22 shows that tlie triaiigni-u ; • 
formed by joining tliiie conjugate points on AB, B^', n. ; 
rfs|>ectively are not paraliel to one anotlier. If a plane is 
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^ IP thre^-liquid it msy cut three 

rurvw in poiuU which aro eitinu couju^'.^tt* ,^r not cun 
rsih one enother. The intersA tiu;,* {i;.iut^s iv. ctuiMdere^l 
representing mixtures ni wlr.rli rtlsei- atiJ wiitcr l^ar a 
^isX ratio to one another, such as .!/>/. ju Fj^* U, siui tho»e 
yitdkl to one aide of the tetrahedron, mixture* 

* cunrfAnt percentage of one j^ariiculir cmuponciu. 

23 » section formed bv a plane such as .1/^/. tn Fia, 11. 

•vtMf throuilh the threediquid space ami iuios^ u.v tiih.* conju- 

Kj<c TX 

m 



iurveji at tf, /j, aurl i' respectively. I In* M ctiiai nl the lliree 
: ;i .‘|vire is hIiowu **11 -i lar^«*r .scale in hiij ',M . 

W* will first consitler the caw* in whieh /*, and r are roiijUj^.ite 
"X '>nc anothcfi The sieiiilieance fsl tlie areas jnltt which 
K hK- fi is divided will be dear freii) what has alre.uly la’cn 
i sfitii regard to the WH-Iiuiis in Figs, ]'.J and ‘Jl. When a d^Tinile 
itt iff- of the two iiolid cninpoiient.H is .nldi d hide hy little jo the 
Nil mixture A, the mixture so formed fojh \>. ,i straight Iiio' on 
K :ht!>e .!/>/,, sudi as n-»t^w in Fig. ‘Jl. As it itiovcH .dtuig f> 
y *v;.. l.iyern into which it separates ft>liow' /A/ and Xr respi-r 
K% ‘'Mluit vvljen tlte mi.xture is repreM-iited hy ^ tin* layers ai*’ 
^f*^!ited by a and r, Wltett tlie mixture moves fjnm r a long 
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Vi it enUr* the three-liquid area, and a third liquid, ?, 
separate, a and e remaining unchang^ in compositk:; 
approached h increaaee in amount, whiht c decreases 
layer c entirely disappears, leaving a and b. As the n . 
follows ly, the two layers follow oA'j and 6A'; resjM^i v/. 
only solution y is left, the other quiU di8apj>earing. T- . ^ 
geneous liquid tlien follows yu\ eventually, of courv 
saturated. It is obvious that either the layer on aK, : , ^ 

bKz can disappear, or they can become identical, acc-ir iu .; 
position of the point y, at which rr^yic cuts the curve aA\/. 
the mixture follows the line efghk the phenomena ocf jrr r.>- jj, 

Fig. 24. 

* 


ur 



similar. Of tlio throe-liquid layers, o, h, and c, how.'..i 
pears, leaving only h and c when the mixture reacln>s 

Wiien the mixture follows a line such as pmh^, pas«;! , ' : 
6, a slightly dilToront l>chaviour oinnirs. At m, o an l * r'l: 
the two layers, and as the mixture follows mh, the ti.Ti 
siqiarjiloti, and increases in amount whilst a and f dt<r- 
/>, a and r disappear simultaneously, leaving only 
traverses the homogeneous area along tlie line hq. 

When tlie plane intersects the three-liquid space in * 
tliat ei, />, and c me not conjugate points, the secivn. 
iiimilar in form to that sliown in Fig. 24, is no longfi > ■. 
quantitative interpretation. Thus, a point in.ddc i' ' 

{ihe represents a mixture of tlirce layers, but Uiese -ut* a - 



TlUSS-CyCLOPEmS’K-l IHt'AKUOXVi U U III. 

^ hf the pwnte a, h, and r. The p! uie cuu a number 

60 that .'IS ilu- iu:,vt'iiv tl.e line rs 

,, ie three laprs change, not only jn .Mnnu,j, ,,, composi 
! Su-ilarly. the coniposaioiis of the l.iyt t- .miij., vinj; n.uxturea 
s*o joiuid areas are not given i.y ja^niis un iiu> h, unding 

nliur ‘ an intersect the Uirw lnjuid sj..u'r m .» v.uua\ -a wavs, 
various special fornix of s<H‘tiun;t! eurvrs, sueh u-i tlnW 
the plane i«lersiH-l« the three lh|iii>! >.]<n-v wjihnut 
conjugate curves [Mi, JU\ and ’17,. feinis 

various aecUona can U> readily determined, md \\\\] h.>l 
^nsidertHi hare. 

V author deairea to acknowledge a grant ft 'an tlie t'lietme.iS 
totfcArda the exfienst^s of this rest^areh. 

* . taHv MtAitrV tJjtAMJiA)! .''etu'.'t, 

S’ !.rHWicH, CiiLstinti: 


\|A11.' lit'SolutioJi aj ( ninsi'Veh>/\';7a//f 1 :'J-f/e- 

cnrbiKnjfu' Acid. 

Bv Lkunabd James Golds wohthy and Wii.mam IIknky 
pEiiKiN, jun. 

i,>‘rda}!ce witli the theory of Le Uel and vati't Ho(T, nninv 
-hrarlKJxylic acids of the cyclic hydrocarlmns kIkhiM }m* 
* '■ - ! rcwcdution into optically -ixdive tnodiricatioti-, Hilhei7>, 
T u<i amis of this type have Iwcn iiivesl igatei] in this respect, 
i !7- hi>l to he resolved wan fmi/.v-Iiexahvilrnpht Italic acid; 

CO, II II 

CH/rpigC 
I ' ’ i 

11 CO. II 

!: Werner and Conrad i/in., 32, iaij'i) -liuwt'd thal. tins' 

'<':.‘i:iy ‘‘otiipensatod acul may he resoi'.cd ittlo its 
^•"^-uioiis hy tlie fractional iTvstallisat i<iii fii (he <|niiiin<* ‘aliv. 
* Ci.;. active acids were fotind to !iav<‘ a,, • IK anti Is .'i 
These ilive^vtigattn's also showfd that, uhiCt, the i \ 
-iiy compijnsated acid is aitnosi iiisoiublc iii walei .and melts 
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at 215®, the d- and /*inodificatioiw melt at 179 
much more soluble; again, the anhydrides of the aciiv*- 
at 164®, or considerably higher tlian that of the »/. ; 

melt# at 140®. Furthermore, the conversion of ih» . 
their anhydrides is attended by a reversal and at 
considerable increase of the rotation, since the f/-aci<i re 
yields an anhydride with “76'7°; the dimethyl ext.r^ ; 
same sign as their acids and the rotations Oj, > 


r«j>ectively. At a later date 1905, 38. 511, j, 

and von der Heide investigated ryc/oprojKiL | 

oxylic acid, 



and allowed that tliis acid can be resolved into it* Mt 
ponents by the fractional cr\’stalli8ation of the salt* v.jtli 
quinine, or cinchonidine. The active acids melt at ITv i . 
at the same temperature aa the rf/-acid, and have a,, ^ 

attempts to prepare tlie anhydrides of these acids hav.= . 

successful, since they distil uiichangwl and are not 


acetyl chloride. 

Some years ago, a series (d experiments was ri?!!:!:., 
the Laboratories of Manchester University by ojie ..f 
junction with Mr. fl. I). Gardner with the object of .;V . 
the resolution of /run^t.ryrfopcntane^l : 2-dicarboxylic krA 


'CH-COjH 
•CH-00,H 

(Perkin, T., 1887, 61, 244), but the Investigahon am 
completed. 

We have now taken up the subject again and find that r*- 
may be readily and completely brought about witli i!;*' * 
brucine. 

When tlie df hv'hI is combined with brucine and the n ^ : 
are recrystallbed from water, the salt of the d avid • - 
and is readily ol)taine<i pure by repeated recrysta!iis.it’. 
/acid may then be recovered from the mother 
manner desc-ribed on j). 2643. The observed rotatiims 't i; • 
/-modifications wore a„+87-6 and -85 9 respecli\ody. .*!> i ' 
of the corresponding ethyl esters, a„ i 7U'31® and * ‘ ' >' 
d- and /-modifications of ry/’/opentane-l : 2-ilicarboxyli'' i- 
at 181® or 21® higher than the melting point of tlic ' 
tion (m p. lOO®), For the sake of ready comparis<m, t!i' ? ‘ 
and melting points of the /n/ 7 /«-rvc/opropane-. -p‘uit.o. 
diexane-1 :2'dicarboxy)ic acids are appended in tal>ulir m 


OH 


A.A^ 



t^i^i^VCtOl^KTAXE l :2-DICARm)XVI.k' AtMD. 2l>4l 


M,p, of M. p. of 
•mi t iunciiv# 

ttiUlKl. i,UH\. 

arki :M « ^4.^ j;- 

. ■ ‘ SA U I I I ,, j. 

; acitl -Is-. - l?<-o ITS - Is'} 

„«a i*> iiittresliiig to fill up i|,^ oa,, 

y^l:i<iK’»rbnxylip afi.l «ml the n,rres|k,ii,iiii>. , e, 7, lUiie- 
uWiyli* will by the resolution of 'r.M,. .•vr/..l„ilHn- ] : L' a, 

^ htUC aci^i, 


CHj-CH'OOjH • 


«dtH'iiinateJy, the preparation of this acid (^T., IS!!}, 65, 
^aisility sufficient for rt-solutum is mmX truulih*sun»c and 
rv|«rimenU witli this ohjtH-t have k'en cointnenceil. we 
,, vet been able to separate tlie active mod ifh-at ions in a 

:»■ i<7ite 

ExeKKIMENTAl,. 

(I trans cycIo/V^iMfie-. 1 ; L' r/imr^o 7 i/hr .1 co/. 


.// 'owiif^ryrfolieiitane 1 ;:J dicarboxylic acnl emphiye.] in 
BfftKrnnenta was prepared by the method d<'^c^ilM*d hy iVrkin 
T'*. 51, ,^40 j coiu])aro T., 1894, 76, hHG). The pure a< i<i, 
'iirtlilies of lij grams, dissolved in hot water, was medianicallv 
-At. and hrucine (90 grams) gradually added, when tlie alkaloid 
fc:..v 'iissitlveti. The excess of brucine was tillered (iff. well 
!*;>• mill hoi water, and the filtrate and waehings were cou- 
on (he water-batli until crystals just commenced to form 
,r?iirhiie. \Vlien the li(|n]d was cotiled and vigoruiislv stirred, 
r crystal lisat ion took jilace. and the wlmle ),eca'me semi' 

L*- the crystals were then collected and rejwalediv recryslalliH^il 
ir. r.it water. During this ojieratioii, the jirogress of lie- separh- 
■ ; ll^e hrucine salt of the ^Aacid from that of the / nedi- 
H-n wa-^ followed with tlie polarirneter, and (‘tie table given 
diews (hat the separation is nearly complete after six ervs' 
Uumis, since the difference lietween tlie rotation of this crop 
K i that obtained as tlie result of the twelfth crv-stalliKatioii 
1'^?' \niall. 


\..uf 

‘J'klsMtitin. 

CTtjn 
^ / 
kh .. 

« 


Weight of 
subatAnce. 

()b8erv(*(l 

iSpocitic 

Oram. 

rotation. 

rotation. 

0-5250 

1-68^ 

-52-1" 

0-4566 

-M4° 

'26-0’ 

0-5050 

-116" 

22-8" 

0-2612 

-0 51" 

- ly r 
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A ipecimen oi tli« pure bruciue wit yrw sttbsw^u^iijtjv 
by iidding fxcefes of brucine to the hot dilute aqueous . 
the pure acid (see f)elow), and, after filtering, the t. 
aliowe^l to cryjfetallise Hlowly over sulphuric add. 
brilliant, tabular crystal separated. Aa tliese cryn^ . 
in a vacuum desiccator, tliey were dried by expo^nr,- ; 
then analysed : 

O' 1 3 1 4 gu ve 0 'I C ( ). a lul 0 0859 li,0. C 5 7 7 ; | j 

0 5079 9:' G ( c. at 19 8^ and 753 mm. X ^ 

2{ * ..I l^} > ^ S ,t n i ^ C* ~ 5 7 '4 ; H : 

j>*>r cent. 


' ♦* 


'Diat the lias this composition was coiihrmiii I., 
that 0'231b gram, heated for one hour at 125^, lost ■ ;> ji 

whereas the cal<’ulate<l lo^s for 911^0 is 0 0339 gram. 

In onler to ofjUin tlie pure J-add, the brueiij!' . i * f, ... ., 
twelfth crystallissation was diirsolvtd in hot wat^^r. »?.,> ‘w 
precipilaU'il by arnnionia and, aft^r filtering ami - . 

solution of tlie arnrnonium salt was coneentrated .u;-i i. r., 
with hydrochloric add when, on cooling, the </-ad ! v-j ,-: , 
in plates, and mf‘tt*‘d a(. 178 - IBO^ After compiei-!\ . 

with the aid of animal charcoal, and tw'ice crvsrd’ ; • 

ivafer, the ,u id mrlied at 18P, and 01752 di^^olv* i 
(2(t r.c. ) gavr, in :i '.’(Icm. tulie, a r'datma of 1 ’.ir , . 
a(, ; H7'i; . Ou liiirttion. <I'1778 rerjuired U'dS'j' X .";i 
neutrah^at mil, wticicas {hi> amount of an acid, t' ff >i>|' 
Hhouhl iiriilrali^c 0<i9uu XaOil 

The ( ‘ H,( t '( t ,Kt),. wan prepai<-fl hv \ 

^/■arid with live times its wciglit of 10 per cent, aln.ii.-^;-' \ . 

add for six hours; w.iU'r was then arlded, the oter e\?r; '< . ■ 
ether, and, after washing with water ami ddnte stKluni. < ' 
tlie etherc'd solution was dried, evaporated, and the t-i r c 
under dindnisinal pressure. 

It boiled eonstantly at 170^. 1(H) mm., and 0'259(h h 
acetone (20 c,e.), gave, in a 2dcni. tube, a rotation -f ;* 
whence a,, . 7U'31". 

Tht dvlede/e, C\lI,(W*NII*(V,H.b. In order t<r [!'X - 
derivative, the d acid was heated with thionvl chloride 
tube in boiling water for an liour, the clear liquid ev.C’-r.e- 
the water-hatli. and the residual add chloride dissolve'! : ; ■ 
and mixed with exct\ss of aniline. The benzene was i : 
evaporation, tlic residue stirrivl with dilute bydrochkup 
the crystalline precipitate collected and recrystalliscd 



: ''-IMCAKUiKVYl.ir AClh. 
I jja^bolt io wbicli it is sparingly 


2 i >43 


f _J1 1 ‘ sululilt*, wjuiatiiiE .< 

niA» of ueedl.'s melting „t :Ji.i 


luhcorr 1 

. N 

I «MH . 


- ^ ^ and Td'J n 

requires X 9 ] p^,. 

diftolved in aceioue (iH) ex ), imv,* n, > j » 

^ r,-^jtiu-u r whence ^ 110- ‘ ‘ ‘ 

which were made with the ohjeci of iM.p.nnir the 
of the rf'/rrai# acid were not fuavssful aiui ih,* results 
to douht. on i)io of il s 

.Since, how-ever, tnthfx^chAu‘\iu\v ] LMu .t: L.x\ li,. 
,.^^>hrAahy<irophUialic acid.) yields ;ui anl,vdn ^> u n fuoil Mijll 
.,:v U-if^yer, ISIK), 268 . 179 i, ih.-rti ^ 

. ,.,P|.,se that the anhydride of ^«//.-rvcfrqH>nt,nu' ! ':dx^U 
n.,; .ud should also he capable of existence, hut n u douhttu] 
ut'iirr the substance dcscribwi by Haworth ami Ih ikn, hi' . \K\A 
5 /v, can Ik 5 accepted n& this anhydride, 

htTaiw.cyclo/Vnhf/o 1 ; 2 diMf 7 /o.f y/„' ! . ,/. 

: , icvo-r to obtain this acid, the niotiier iiqtnus finni ilm hn-t 
, rv^aliiMtions of the hnicilie salt of (he jf acul (J, -nlh were 
-■.-tratcfl until erysUls began (o apjmar nn tin. su,i.h,- ..f (h^ 
*3. liquid The salt, which separated in i{u.uitiiy ..n ..uding 
o : -lived in hot Wilier, tho soiutif)n dccnhiriM'd uith nuinal 
and the crude / acid isolated in the m.nn-, <h..cnhnl 
- . of the fAacid 

r, ‘ u-id IS readily ol)Uii!.-d pure simply liy rcM v-i.dlising four 
^ ’c ru water, it tiien melted sliarjdy at ISO Is] \ ,j,h1 () ••■((’,'] 

. wd in water (20 c,c.). gave, in a^vdern. tnh... a ',„f ’f 
. . whence ttj, -8.VD''’. On titration, 0 dllo r.-qinrcd o IhPS 

'd! for neutralisation, wdieivas this amount of ,,,i .md, 
d. i should neutralises 0*1575 XaOH. 

-p,,// „lrr. Cyi.faCKl.).. oU|.ain..,l ii, tli,. r|.«-nl,...l 

i'Uil in the case of Oio eslor of (he ,/;ioii|, lll^(|l|,.,i ,.( 

■■ !'y inni.. and 0'332C, dissolved in melon.. (Jo e,-,j. i_.;,v,., 

‘ - man tube, a rotation of -2 5:’", wficix f* a,,' <;9'7f: ’. 
7-^t’MvmirY Mcsrcm, 

OxroKD. 
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C('XL\ f II.— Imestiffations on the Dtpindm^ 
HoUitoinf Power on Chmnml Con^txtutx ,)i, 

IX, Phe Rotator ij Powers of X’Naphthf .^x^^ 
carhinol and Its Esters. 

By Jo^iKPH Kr^SVO.V anr) RoBKKT HoWSOS 
TiiPitTYKUUlr up^icallv active carhinuls of the forrnulA 

K,‘CH(Oil)*R2 

have U'Cii descnbeU so far in thia aeries of investigatioii*i. . 
one exception have !>een shown to possess certain charact-r-.^-.j ^ 
regarfli* dispersive power. Thus tlieir rotatory jH)Wers f r ,• 
wave lengtii ranging from that of sodium yellow to tlut > : . 

violet not only increase continuously with decreasing vt.,;- . .. 
(that is^ the compounds exhibit what is coininonly sj../jLri:. j 
tmrnutt dis])ersive |>ower)^ but also conform to the l,»w ■ ? . 
disfjersioii expressed by iJrude's ecju alien with 
a kjA'- Xl (compare J.iOW'ry, Pickard, and Ken\un}, i;;i> 
jc 94). Kurt her, a flispersion ratio, such as, fur r u ■ 
is in tile castes of many of the carbinols uj)[>n 
constant over a range of temperature extending up to thf;r i- 
points, and even in the otliers varies only to a very slight 
whilst the dispersion ratio is only affected to a very slight a*.--; 
hy solveiiU. It is probable, however, that this is a spetiai ;,r >r 
of this class of compounds, tbo rotatory powers of wliii.i, sr** 
iiflectefl U) any large extent by increase of temperature crK!-' 
Iiuleeil, on reffMCnce to the “ characteristic diagrams (fur , 
see Part V,, this vo!., p. 847) for a homologous sj-rus 
carbinols tlicse jiroperties appear as an obvious aritliJiiHi>A: 
since the violet and green lines of the diagrams interjeit >** i 
to the zero. It should, however, fje borne in mind that c • 
of plotting rotation data known as “characteristic diAgra;:.! i 
developed by the piWnt authors for the correlation of ih’' : 
tioii data of many compounds of allied structure wlobt rr 
ext remedy useful in several directions— is, however, largely •n.' 
cal, having lieen devised originally on theoretical groin ■* 
Armstrong and Walker (/Vor. A\>y. 1913, [dj. 89* '>** 

aid in the explanation of the otiuimlous dis|)er8ion of a r e p ’ 
by assuming the presence in it of two dynamic isojraT:!'^’ 
different optical properties. 

It also seems desirable to suggest that inferences drywr; “• 
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in magnitude of a dUpersiuu rauo are * 
whiiAt th. «„ of „og»„vo A„d ,>oL,!" ?™7 

» iS!» r^fion of what ia comuiooly J 

M apparently no lueaumg wh,,i,.v,r. ‘‘""'■lalouj 

the <arbinoi» referre^i to above itu, , . 

,, An.phU.yhnethylcarbi„ol ^Pan VI, .irtr'’;* 
^,UUo.. of compound appear ,o oU-v ,ho , 1 J, 
^^0 only at temperatures above ICO“ wli.U, „ .1 ' 

^ nate -he tmrbinol exhibits the pheno.„r.,„„ 
o (ittperaon at and below a teiiiperaiure of .ilHint [o ' o 
-widiuary, tten, are the optica! properties of tins cirbinol tli«t 
destrable to investigate some of its Immulo..,,,., i„,t 
|,a.Mny experimental difficulties only d I imphiiivl I, , 7 
prepared. 

Tir prcisirties of the new carbinol are ,,uit,. aualM..,.u. to th 

,.,c,r„r.«|Kn.d.ng methyl compound. Thus i„ the homoccucuH 
tig. 1 and table I) tlie dispersion is amu.mluus- ,f„, 
to violet light) at teiniieratures betwwn uIkiuI -"‘o .,,„i 7-. 
r. ;,,e rouuiona conform to the law of »im|,|„ dispers,,,,, It alioul 
c .!.„ve a temperature of 1S0°. The regular character of ,1,„ 
uucs carves seema to negative any suggest,,,,, that the a, 

0 tfa-rsmu is due s,Kcially to polymensal,.,,, (|„. „e|ohl,„ur 
o- cl the melting point of the carhinol, although they sl„?w that 
. vuwof the "anomaly " is gradually removed hv'i,„„-a»,. of 

iijettturf 

r« majority of eliemisls appear lo favour x,,|a„al,o„ „f 

Ccilous ilispersion in coni|)ouuds of simple coiislilui 10 ,, I,,. 

vc-ii,™ ot the presence m what, i, othcwi.se the I 

I of two dynamic isomerides differing i„ optical s,„„ a„d 
wuve power. It has been suggested alreadv (Part VI,, hr. ril.) 

1 m the cw of these naphtliylcarbinols such isoiueri,les are 
»l by a difference in the disjiositiou of the valemies the 
tlayl radu-le An alternative suggestion ma.Ie l,y Patterson 

103, 145) that tins phenomenon is duo to a suicssioi, 
:vi,ma and minima on the rotation curves orcurring at ,1,11, ■rent 
t'filures for light of various r,-frangil)iliti,.s, whilst very ,liffi. 

■i: direct experimenUl test, is nevertheless rendered very 
dial III the authors' opinion by the accumulation of dau 
<i»d in tliese investigations. 

now been shown that the presence in an optically active 
Hid of a naphthyl group atUched at the "a ".ivosition or 
‘ eserified carboxylic group is associated very fretjuently will. 
iSMomenon of anomalous di.sjM'rsion, In each ca.s6 temriera- 

HK 
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ture haft a great effect on the phenomenon, increaae of r 
deatroying it in the caae of naphthyl c<»npotiJxd», but 
to view in the caae of the eatera. It is deairable, howe\ r 
term ''anomalous'' dispersion should no longer be u«r<! 


Fio. 1. 



of the rotation curves on either side of the region of ' iuj r; i j 
dispersion have dispersion ratios which rapidly increase, or i 
"Anomalous '* dispersion as commonly understood reft rs .sii » r» 
merely to portions of the rotation curves artificially scKh t**«i a ' 
ing to the wave-lengths of light under consideraticu. In v;?*' 
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work <T.. 1913 , 103 , 1067 ft it is much b<*Uer to 

^ ill* Uaim nmiJe and fotnplrx as appli^l to dispertiv^^ 
^ sriording m the roUUona couform to Drude s fHpution wiOi 
^ iiior® tono*. 

: Ui» larg* number of compounds sludi^xl in these* invaati 

I lUiplithylc^binoU at low temperatures and the eaters 
in th« authors' previous coinmuiiieations at ]ugh tem- 
^t^irp5 tend, then, to ejtliibit rom;^f.r disjuTsue jx^wer the 
power becoming fimplr in eacii ca«* u ihe .vnditions of 
are reversed. 

l%«,,i:euer4lwations* an* cuniirmed bv the njiUeal ]iio]»eMiea oi 
of the two naphthyl carbinols witli m)nnal f.^uy arids 
has bees found that the aceUlo of / l-naphiliylinethyl’ 
and a homologous series of esters (rau^Mn^^ fj (,j,j tli’o aivtalo 
j lie ft undecMte) of rfd-naphthyl n-hexylcarbinui ^xu-h ojtinluU 
Mi^tx dispersive power at all temperatures from to il„. 

of the experimental conditions. The dispersion ratios' for 
fcrts enters are not affected much by tem|HTatiire, and are nearly 
irsUii! Uiroughout the series. This is noteworthy, ut.i uidy 
I the rxi-eptions, but also as occurring in a stories all niemhrrs 
*hicii have complex dispersions. The dispersion ratios of <wu'h 
t«. iiuwever, are about 6 per cent. greaU^r in carbon diMilphide 
Eiti^ns than in tlie homogeneous sUle. 

T&* wiihgurations ascribed to M-iiajditliyinietljyhai hmul and 
[upljtiiybn-hexylcarbinol, althougli tlies,^ componnds and some 
vhfir ih-rivativei are under wrtHiu conditions dextro- and hevo- 
aUTV irsjectively, are ju.Htiti<Nl by drawing the rliaracterislic 
!or each carbinol, when it will U- found that tlie two 
s(i*!ns form exact mirror images of one aiiotlier, As has been 
My mentioned, such diagrams are basisl on the assiimption 
lie presence in the carbinols of two dynamic isomerides differing 
'pijcd sign and disiiersive power, but in tim ca.w oi the «*«ter» 
it«e csibinola there may be as8ume<l to \h^ present four dynamic 
sfntle* in each ester. It is therefore not surjirising tiiat Uie 
aliOQ data for tlie esters recorded in the experimental part 
iact be correlated on tho characteristic diagrams of the carbinols, 
:.&agh tiiese four dynamic isomerides would in jiairs liave the 
tptica! sign. 


iiiih'jrt »ro awsro tlml many ol tln' g^inTalisatioua stated in tlii« iim! 
tnf«'r» of the aeries arc Of)eu to the criticism that liie saiue are haNtd on 
fca<Hngi of small magnitude, ifovi'ev- r, they fer] lliat Die toncoidaoi 
have now been obtaiaed for a very large aymUr of coiiiiKiinulis jiiUify 
P^rxiiwtioua. 1 J / 


8 K 2 
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Th<> trend of the valnee of the molecular rotatory pow^t, 
membera of this aeriea of cetera is disatmiUr to Uioee oi ^ 


he. 1 



series of esters described in these investigations. Thus st j i 
seen from Pig. 2 that the curves ronnecting molecular m 
molecular rotatory power determined under several condsucy^ 
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of carbinoU of timple sfcmciare (compare, however. Part ni j 
1912, 101, 1430). To explain thia is difficult, but it ii 
that the maxima at the propionate and odoate follow ol#< 
at pointi in the leriea in the interral between which the ^ 
grown by five carbon atoms, that it to say, at the ^ 
growing chain may be assumed to have all but returntnl .. 
position occupied by it in the propionate. It is, however, 
that the mass of the growing chain as it approaches (or just 
that of one of the other groups (for example, the hexyl or 
group) may have an additional ^ect on the molecular r 
power and cause some special exaltation. 

In Fig. 3 the effect of temperature on the rotatory jHm. 
eeters is illustrated. In general this effect (within the 
limits) ia a common one on all the members of the series, alti 
there is a significant change of slope in the curve for the octcv# 
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Sxpkrimental. 

dl-hNa]^tMyl~u-hfi\flcarhu\oi, 

C,^,-CH(OH)-CHi‘CH,-rilvCU.CUvCH, 

b«iween maguesium l-aaplidiyl UouiuW an.i n hi^pt 
prf)C€«d* amoothly cmly \i\u\^r wrtain iuihluiiairt Tht* 
bromide should bo free from tht^ (librniiii,ir a*nmionly 
the coramemai product, and iIk* niariiydr slmuid 
distilled. Tho aldehyde, diaaolvcil in tvn nmr> n^; vulumo 
jjjould b« added very slowly to an ol a dilulo 

aofutjon of the bromide, whidi is at the u\uv tratiiuo 
!« than the calculated amount oi manjirsuim, Uu^ 
of the whole l>eing kept at tlnit of a mutuir of nt* 
The products of the reaction slumM Ik* poured on to a 
Sift, of ice and dilute sulplmrie acid as stjon as tlio aildunui 
Uif sMdiyde solution is complete, and thim immediately extracted 
Much naphthalene iieing f(»rined in the re.ictinrj it is 
fi<f*ble to remove it along witli ilje ether and uiichangril 
ijfcTfie by distillation in a current of steam. The n^sidur is 
ii£ iasolved in ether, carefully dried, and fractionallv distilled 
iff I pressure of 3 mm. All Urn carliino] is in the ptirtinn 
djove wliilat the lower fractions conUm the <Kirre 

unsaturaterl hydrocarbon and the unclmnged mijihlliyl 
III one series of operations, working with 6‘JO grams of 
pW&iTiHie and 228 grams of /i-iieptaldehyde, the yield of carhinol 
i STO grama. 

u\ S.iphthifl ivhrxi^Irarhinol boils at 184^/1 mm , and on k«u*p 
:ifUtoa crystalline mass, whicli crystallises from light petroh-um 
bithwy nee^iles melting at 41 — 42't When guardcil from the 
HiiriiUl access of crystal nuclei, it will remain for some time in 
‘«f«frcooled condition, but solidifies rapidly when seeded. 

Ttrf h^rofjen phthaUiU, prepared by the method rlescrihed in 
:i lY. (/or. ci^, p. 1126), is only sparingly soluble in light 
Ir^Ifum, and is beat crystallised from a mixture of this and 
from which it separates in slender needles melting at 

-15 neutralised 0*0226 NaOH. M.W.:.3D7. (’ale. M.W. 300. 

Hetolution of Hydrogru /'A/Wrtfe. 

sU fractional erystallisation from acetone of (he brucine salta 
u» {dri) phthalic ester yields readily the siilt of the di*st/-r, 

* being carried out in the manner previously descrilnyi 
**ttil (see infer fl/kj, T., 1912, 101, 634). The ester (514 grams) 
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waft diaaohed in warn ai^ne (!| Idiiftft), digcstad ^ 
(6J4 grama), and aet aaide to crjsUUiae. lh» firit cro|> ^ 
300 grama, and was then recrystalliaed tax Umcs. 
crop weighed 160 grams, and was the pore IBdA sah. 
and decompose* at 124 — 125^. Two sacceasiTd aeries 
with the mother liquors comprising reepectlvel;^ ei^^i 
cryatallUations yielded further lots 6f the salt amououn;* ^ 
15 grams respectively, Samplet of the salt from li.e 
seveulh croos of the first serie* of crystallisatitms and •> 
final crops of the second and third series yielded bydr 
ates which had resjicctively [o]p --23 01®, -22'46®, - _ , 
_22'62® respectively in (approximately) 5 per cent. tL'.v! i 
solution, 

aphtht/l^n~hexylcarbinol boils at 178®/3 mm., 
stellate noduiee, and melts at 41*5®. 

The corresponding d-hydropen phthalatc solidifies m 
nodules, melU at 01®, and is soluble in all the comm^:; 
media. The crystalline ioiliiun salt, which was obt;i!rit>i .j 
neutralisation of a solution of the ester in methyl ilc 
sodium methoxide and subsequent removal of the solvt-nr k, * 
cator, is decomposed by water, 
yormul K iters of the Carhinol . — Of the esters prtpirtd | 
table IV) the acetate, propionate, and n-butyrate were - j 
the iuteraclion of the carbinol and the respective auliYdr'.df# 
the others were prepared by the action of the rt‘>[i*aUir 
chlorides on solutions of the carbinol in pyridine. Th* ? i;* i 
viscous liquids at the ordinary temperature, and have no ^ 
the liigher members of the series often develop a fa:ui 
bloom, wliich is dilficult to remove by redistillation, thui 
ing uncertain any polarirnetric readings in the grteu, a!:i 
ticularly in the violet portions of the spectrum. 


Table IV, 


Esters of dA-yaphthyl-h-hezylearbinoi 



B. p. 

Of. 

nf. {n-l)/d.i/. 

[«r- 


Aoeti^ 

. 167“/2-5uim. 

1-0262 

1-5471 

151-3 

723-'.: 


Propionate .. 

. 169”/2 .. 

1-0147 

1-5403 

168-7 

2S.>9 

n- Butyrate 

. l84“/3 „ 

1-0050 

1-5365 

166-6 

2(1'- 


n>Vfti^te 

. l87“/2*5 „ 

0-9974 

1-5332 

174-3 

22 23 

:4 

n-Hexoate .. 

. 108“/25 „ 

0-9894 

1-6289 

181-8 

21 12 

»‘Heptoate 

. 207"/3 „ 

0-9830 

1-5271 

189-8 



n-Ootoate 

. 214^3 „ 

0-9797 

1-5249 

197- 1 

21 13 

'"'i 

n-Nonoate 

. 22274 „ 

0 9726 

1-5225 

205-2 

Iy.(j6 

ri'Deooate 

. 22472-5 „ 

0-9G93 

1-5208 

213-0 

IT13 

n*Undecoate.., 

. 23272-5 „ 

0-9614 

1-5188 

2210 

1544 
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D(terminatiou$ of JJantitif (DJj ami Sotalor^ I^owtr (a'*> 
the Carhinol and EtUrg mi the W>mogeneoiii Suit, 

The proe^lure in the detenu inaiious of rotatory 
deneity wat ihe satjie as described in Part VITI. (this v< I > 

(\ \ y a phihyVw^hf xyhnrhinol. 

Temp 31 63“ 91* 148* 

Di 1 0147 0-9890 0-96tt8 09234 

Temp, 15 iM 20 5 2H 38* 38* 42-6* 44' 

a, ;3 2ii 3 88 4:6 1012* 1140 \ZW 14-94 if ,. 

53 58 04“ 70' 98 104“ lir 145^ w-y 

-r20Oj 22 OJ 25' 1 4 29- 10^ 35-72" 36-52" 38-80* 39-6n <uj., . 

Temp. 15 24 25 20 5 28'’ 32-5* 39* 4:j 

- 8-12 -2 ;0r 2-48 3-54" 4-78“ 8-20* 1 2-90*1 0-:.2- 

49* 55' 58 09 1m: 1-5' 125* 145* 108 l';»^ 

20-32- 2:i-70' 25-34. 31-80 43 34“ 46-80" 47-90* 48-3JJ 45 h; 

Temp. 15* 24 25 20-5* 28" 32* 39- . 

...-24-82" -6-^M) 5(Hi -3;U' -0-76" i 6-10* 14-24' 21 4^ .. 

OC* 58' 09 73 104* 125* 143* lOU l-r. 

36*42" 37-48* 49 42 50-90" 72-20" 79-20" 81-04" T*. i.. 


Acetate of d-i yapkthpln-heTylcarhinol. 


Temp 

lU-5" 54" 

90' 

132“ 




V\ 

1-0206 l‘J8)0l U-9699 0-9371 

1 



Temp 

.... 21* 47" 

83" 

104" 

123* 

I.>1 


Bp 

.... ; 24 66 2y-90" 

34-58“ 

36-68' 

37-58“ 

3?» 

;>» 

Temp 

.... 21* 19 

83* 

104* 

123" 

15^ 




... : 25-96" 31-54" 

36- 50" 

38-26" 

39-68 

40 .7> 


Temp 

.... 21 49 

S3‘ 

104* 

123 

153 


B^r 

29-72' 365()" 

42-00 

44 10' 

45-66' 

46*.HJ 


Temp 

.... 21* 49-.5* 

H3" 

104" 

123" 

15s 

.4. 

•u 

i 54-H8* 67-42’ 

78-30 

82-18“ 

85-00 

sT 2o 



J^rupioiutte. 


Temp. ..... 

. . 20-5“ 56“ 

94“ 

134“ 




D*. 

.... 1-0144 0-9885 

0-9574 

0-9208 




Temp 

.... 24° 54° 

68“ 

97“ 

123“ 

153' 


«i. 

; 29-96° 35-32° 

37-08° 

39-88“ 

41-00“ 

41 40 

i... 

Temp 

24“ 52“ 

75“ 

96“ 

123“ 

152 


■y*ll«w • •• • ' 

.... r3l-42° 36-56“ 

39-30“ 

41-80“ 

42-70“ 

43-31 

r 

Temp 

.... 24“ 52“ 

76“ 

96“ 

123“ 

152 




..,. r 36-26“ 42-46“ 

45-86“ 

48-04“ 

49-46“ 

50-24 

ii'* 

Temp. .... 

.... 24“ 61“ 

76“ 

96“ 

123“ 

152" 

11^ 

«Tl 

....f67-80“ 79-00“ 

GD 

O 

90-30“ 

92-96“ 

94- H" 
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H'liutvraft. 


ir 

61" 

97- 1J4 3 



i&m 

0^9739 

09459 oyi.V'i 



. to" 

30* 

6o* s:i ii 

*' 121' 16,1 

t li ” 

?7 12" 

28dr 

32 7H* 34 s6 3,^ 

'♦2 o6 2 s ;;6 7<; 

^ :5<i 4:^’ 

. 50* 

37* 

105 

121 \ui 

j j 

2^30* 

34'2tt 

3660' 37:h 

3‘<ls ;!s,',6 

'\S t ^ 


39^54* 

4250* 43'tiO* 

4U4 1160 

1 * 

1 4 02 

. 20* 

56* 

84’ 105" 

121 iKi 

1 **5 

ttOSO" 

73 70 

79 20 SI mr 

82 7S s;5,;6 

s2 ii» 



11- Vuitrutf, 



50*3^ 

36 3* 

93* 132 



ooo:>« 

0WJ94 

0 9410 0 90SS 



is** 

4y 

65 b7 

119 i:\s 

Is2 


23' bs’ 

27'6S 29:iS" 

30 72 ;u i(» 

<.Mi 

23’ 

47* 

h 7 iLMr 

13S IS2 


23fl»" 

27 01 ’ 

30-74 32-20 

32 5(; 32 ;12 


., 23^ 

47" 

87 121 

13s ls2 


,.-2T'2s^ 

31 22 

35 4fi 37-26" 

37 00 37 ;(> 


23" 

47* 

87 122 

138 1H2 


^ 30-70 

• 

58- HO' 

66 12 69 S4 

7o 5s Tons 




n // ru 0(lft . 



10^ 

37* 

97“ 146 



09897 

0 9636 

0-92H5 0 SOU 



20* 

4S" 

60 72' 1(17 

130 i.,2 

)7o 

2090* 

24-3«r 2, 

5-30’ 25'lHr 27-40 27 Jn 1 1 

28 16 

20* 

49“ 

58’ 76 109 

129 1.3 

I To 

2202’ ; 

2.VS0' 2 

6-46’ 27-68" 29-16 29 :is 2i» To 

29 7 1 


U //^Jftiirltr. 


IH" 

53-5 

97' 

141 


U-9825 

0-95K4 

0 9220 

0-8874 


20* 

-f 19 30’ 

.50* 

22-66* 

H2" 

24 18“ 

111 

21 84 • 

14H 

24-92 

20* 

f 20-24* 

.53’ 

23-66’ 

87* 

26-40“ 

116 

26-01 

14H 
26 11 

20* 

{-23-28 

52* 

20-76 

86' 

28-88 

117’ 

29-82“ 

148" 

3009 


n-Ocfoaff^. 




18“ 

55“ 

92“ 

144-5“ 


0-9806 

0-9549 

0-9263 

0 8880 



H I 2 
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n-OtiMtr (coatiuued). 


Tump. , 



• 2« 70 ' 

44" 5S’ 6»" 

i^-84'" 24-36* 

88" 120" h7 

24-8r 25-5<> - 5 

Trinp. - 

fly,.:. • 1 . 

A,r 

L’M ' 





68' av ilB" 

:r4 24" 25-80" 26 00" 26-76" 

27 HH 20 84" 29-96 30-74' 

147 

IV-Hip. 

20 

4.7' 67' 90^ U7" 

li 


. ... Pi Wj 

.72- 2S’ .55-74' 56-48^ 57-6(J 



n ^'ouoate. 



Tctrip. . 
l)\ 

i: .7(1 ft.7’ 144-5" 

.. Oy7:i4 0944:: Ut>i:»7 0-880P 



Temp. 

a 

- m :i« 

35" 77" 

20-20" 21-92" 

98“ 

22-40’ 

13». 

22 •w; 

Tamp. 

‘ 

u 

.. : 

08" 71* 

22 00" 22-60" 

101“ 

23*24’ 

I3r. 

23 64 

Tomp. . 

U 

JL' IH) 

60 74" 

2.7 60 20- 26- 

101“ 

27-00" 

l.'ii. 



n-Drcoaie. 




'r«tu[) 

i)[ 

20 5 58* 

.. 0-9674 0-9410 

94' 

09137 

l:i: 

% U -" ' Ij 

17:. 


'iVinp 

20' 56" 

- l« 6tV 19-00" 

95* 

20-40“ 


Temp 

20" 49* 

17.54' 19 38" 

20-10 22-46* 

95" 

21-18" 
24 44' 

1 

21 M* 



nV vdecoote. 



Tem)> 

d1 

20-3" 58' 

0-9(>05 0-9341 

94* 

0-9075 

i ;7 


Temp 

0 

“y«i- 



20" 61" 

... +lo-80* 18-36“ 

.,. M6-42* 18-9-1' 

, 111-00' 21-74' 

94 

19-22 

I9-H4 

22-51 



At:ftti(^^ of \-\-yni)h(hi/l}netht/Ifnrl>iii<’? 


Temp. .. 

n\ 

... 16 

64“ 

99“ 

138' 



... 1-1071 

1-0699 

1 0380 

1-0019 



Temp. .. 

... 27" 36“ 

56“ 

100’ 

136 

|l)U 


... 38-66* 41-84’ 

46-90“ 

54-80“ 

56 7 U 


Temp. .. 

n««. k 

19’ 

27“ 

38“ 

61“ 

78' 

101 

... -42-70" 47-02“ 

60- 10^ 

58-32* 

62- 26' 

66 >1 

“1^ 

Temp. .. 

a.) 

... 27“ 

34“ 

62“ 

76“ 

100’ 

136 

.... -87-30“ 91-90" 

110-30 

11.7-30 

126-00* 

120 6. 



OBHIVK0 mm ( vciA>Bi nxE, Knw '2m:> 

, ^vriy i»ie thwe esUrs were found to luvr under^ono no 
duriag the heating in the polarim^ter iul‘i‘. whilst all 
samples oi the varbinnls of 
puwer identical with that of the ori^in^il prep.traticMs. 

i\iti*cra have muoh pleasure in :uki^ uhdiimt: tin* .tlwe 
tlteiu by Mr. Juliii Ranxm. ai. ) d.-siiv t.. <^xp*,v,ss 
^ lUoks t‘> the Govennaeut Giant ('osuiuai-,. <.j tlie Uoyal 
i irwuU wliich have defrayed sonio , t tiu* rxpvisso v\ t his 

Hr x; !f a T«»rHyi€ai. ihawa , 
lU trsavaK. 


\UX r -Cat'hoxyliv Ands Dt't'ivcd froui 

xAwPtfitailC, C\c\iiIft‘XUtif\ ifnti p(<t)n\ 

By Leon Alt 1 ) xIamk> (loLDsuonrnv ;iiid 
William Hkni^ 1’kj;kin. juil 

,^:.{ lUveUigHtion ia hue uf ,i ^ rirs win, !) ii;is Lmi iiisti 
■: ^itli liie object of obtaining furtin-r ( vidvin,- relating in tho 
l a .ure readiness of formal ion and staliility nf i-vrlir >tnu' 
^ ■:;Uiniag varying nundiers of rarlvon atoms. Judging l,y tho 
h j rotiucefi III analogous reactions, cxporimjco is roughly m 
•jiiuce with Baeycr's “ Spannungstheorie, " and seems to indi- 
‘bt, in the r//f/opropan?. cvr/ohnlaiie, ryr/npmilaiie. and 
^utn* s<‘ries, derivatives ui r//r/opropane are produo*,] with 
dilTicnlty, and lliat. wliilst derivatives n| ryrVnimtunc 
: '-hexaiio are lundi more readily olgaimd, llir t,mdi*ney to 
■ vn'.')j,+*n(.ano derivatives is so projionncr,! that th,‘s,* are 
'mndin-ed ui quaiititalive yields, and not infrequently during 
wiiieh might lie expected to lead to the fornuilion of 
T rmg complexes. Tlie evidemo on this |joint, Imwever, is often 
■■ '^ig, .^.iiire it has frequently been oli.served tlial, although 
' derivatives arc obtained in very small yields, other 
the same ring si^eni to he })rodiieed under very .similar 
lit: IS. with great readiness. Thus the yield of etliyl cyr/o 
IduarboxyUte (I) obtained wlmn othylene <iil,roniidr 
Ho. sodium derivative of ethyl snahmate is very ;onal!, 
-lifyl <-yc/opropaue.l :2.dicarboxyIate (11) i.s readily pre- 
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l>ared in good yield wnen ethylene dibroniide b ^ 

a^-d ibromopropionate in tbi* interaction : 


™.<sr’' 

I) 


CH 


'Sin-oVy. 

(lid ■ 


Other similar rases iuve l)een oWrved, and one %f 
diflieulties which arises is to distinguish between the 
viehi of the reactivity of tlie interacting substances rti 
hand and of the readiness of formation of the closed r., , , ^ 
other. 

It is clear that a us^-ful generalisation cannot be i 
until a much larger miiuber of cyclic carboxylic achU 
derivatives have V>een prepared and investigated, and, s:. d ^ <.4, 
communication, we describe some new carboxylic >, 

from r^r/o'butane. ^pentane, diexane, and -heptane, [i, 
place, wc have prepared the riA- and /r.io^-modifirat’- l, > 
fnitfitu ] : '2 : ^ fnrarho 1 )^Uc actdf 



by caiisiiir ethvl a3 dibroinopropionate to react wiU; {: >■ 
derivative of ethyl cthanetetracarboxylate, when the u-...* 
ceeds to the extent. about 50 per cent, in the re(juired 'u^f- ^ • 


COjKt-CHHr N.CJfJ’OjKt), CO,E-CH--(^(a>>>d. ^ 
C H , nr N C{ Oi ), Kt V. C H / t ’( * !v .. 

The produrl, after byrlrolysis and elimination of cul.c- 
bv heating at lOO"^. yields cis-cyclo^^ufonrd : ‘J : It -/r'- 
(rii. p. Ml -lid' ), and this, when heated with hydvodil - 
180^, is converted into the os-acid, wddch melts at !i> d 
In the rv/7oprntane series the cis- and /M;o«i-int>difh . 
I :-2:4-lricarboxyIic acid ha^e already been ]»rcpar.d f? 
disoilitun rlerivativp of ethyl pentane-aa77€e-]iexnc.U'b^>xy; »■■ 
action of iotline and subsequent Itvdrolysis ami t’c!,. 
carbon dioxide: 




'11 r 


A; 


(Bottomlev aufl Perkin, T.. IDOO, 77, ‘29r>). \\c !:» • 
ceeiled in obtaining the same acids much more convinm:;' 
a much liettcr yield by tlie action of ethyl a3-dibronc [-1 : 
the disodiiun derivative of ethyl propane-aa. - I' ts 
(ethyl methyleiiedimalonate) : 

(;Na{COjKt),/CH,-CNa(CO.^Et), 

CHjBi’CHBi'COjEt 
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product of this interaction is iiyJiolvsed, siinuitancous 
^tica of one molecuie of rarlxin dioxide iukes place and a 
^iae rtfrfopenUnetetracarboxylic acid is foriued. The crude 
at ISO®, and yields a syrupy tnai^. from wfiich 
^^^,.i»pei3taDe-l;2:4-tricarboxylio aci<i is obiaumd by the 
of iiydrochloric acid at lOlP. It melts »t 127 l:U>\*and U 
by heating with acetic anhydride and subs<Mpmut distil- 
into the anhydro-cfVacid : 


CO,H-CH< 


CHj'ClM'O 

CHg'OHd'O 




rharacUrUtic derivative, whieli melts nt Jin 2!7^\ and 
pi;^es the ciV-acid (m, p. 146 — 148*') on hvdr(ily>is, 

o^x! attempted the synthesis of cycloAr./o/fr 1 2:1 fnairh- 
rtrwf (hestahydrotrimellitic acid), 


COjH-CH<; 


vu, 


— (’ll. 






^:A \rhich does not appear to have lieen previously describeil, 
»r ultimately succeeded in the following manner. The diswiium 
f vitjve of ethyl butanetelracarboxvlatc was caused to react with 
s'r; a^diliromopropionate, wlicn (le('oiiipnsiti<ij] takes place in the 
Win? manner: 

i’NjMa\Ht),‘CH,*CEI j'CNa((:o, Kt ) , 

ClfjBr-CHBi-CUKt * 




( H -- — cn 




b=? Her thus pro<luccd yields, on hydrolysis and idlminution of 
dioxide, a mixture of stere<dSfeneric acids, from wdiich, by 
with hydrochloric acid at, 190^ lraiiscvdu//^,#/;/yrd:2: b 
■ ’’‘rihr aritf was isolate^!, melting' at 220 222^. When this 

:i ■*. 'IS di crested wdth acetic atdiydride and the product <listilled, 
< it flecomposed, but a small quantity of a distillate was 
‘i^nfd, which, on hydrolysis, yielded the r/^-acid as a crystalline 
c-t wltinj^ at 225®. It is remarkahle that ilie cfjf- and tr(tnii‘ 
'1 c.\{iotis of this acid sliouhl have almost identical melting 
r'*: and lie so very similar in other jiroperties that it was at, 
that they were identical. 

Ib'wrver, a mixture of ecjual parts of the two preparations was 
1 to soften at lOf?- 200®, ajid to he almost completely melted 
, fn that they cannot be identical, and there can be little 
di.at they are the e».«- and ^mnx-rnodifications of ryr/ohexane* 
• 1 tricarboxylic acid. 
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Fiiully, we have 8Ufcee<ie<i in synthwttttng trails Vi 
1 ’A4rimrh<Kxylic actd : 

w),kch<;{|;:Jh»j;^J|Xh-co,ii 

one of the few flerivatives of ry/-/olieptane which liavr, 
obtaineii- For the purpose of this synthesis, the 
ative of ethyl pentane oate-tetracarboxylate was digest *- 1 v 
•^dihrotuo propionate wlien a complicated reaction Ur.^ ■ 
an ester, evidently ethyl /‘yefoj>entaiie-l :1 :2:4 M-penu* u 
was prixl act'd in small tpiantity according to the equat; ?; 

ClljBrCIIB.-CO,Et 


iucavw 


Wiien tlic product of tliis interaction was hydroly»t-.L ’ 
acid mixture heated al 2)Xr' and then estehfied, it vie! :i 
quantity of tfhyl cycloAf^p/o^/rd ; 2 :4 fr»VnW>oryO;/, 
212 — 215='/3d mm.). 

On hydrolysis a svrupy mixture of stereoisomer ir o,. 
was obtained, from which, by beating with hydnicnl- : 
190’^, traiis-cyclo/i rp/o/ic- 1 :‘2 A frirtirhoj yhr urid was w i 
ing at 1 98 200'^, 

Aj» patently there is little tendency in the direction 1 1 
lion of the r//r/nln*plniie ring, since the yield of the ab- \ 
so small that we were unable to examine it at a!! i 
Further experiments, wliicb are in progress, will slmw s\t 
ring and also the r^Wo-octane an<l still larger rings . 
produced witli more difUculty than the simpler riui^>- 
three, four, live, and six carbon atoms. 


Kxm IMENTAL. 

of Efhyl a^d)throm(iiirnitUitniif ^ CILBrd’l! Ib'i r 

llr.ring the course of Uiis and otlier investigations, ] m\' , 
ties of etliyl (librumopropionalc were required, and, :r- 
cliargeil for tliis ester is proliibitive, we liave made ,i v: » 
comparative experiments on the best condition^ for il^ pri ! .-c 
ami {iiul tliat the following process works well. Aliy; . 1 - 
(180 grams or 210 ex.) is mixed with an equal vohm <! 
form (or carlxni disulphide), the solution cooled in i‘C .t=:: ‘ 

’ I'oinuierrial al'yl alcMiol coiit-iin^ a large amouul of i-. . ■ 

u^d M tlio Htarting p ‘int, it is shaken with poUs>ium farl>c.iiio- 
(lisadveti, tlni aquoons layer nm off aud the nlwhol ih-hydnlei ^ ' 
quantity of |K)la»siuui rarlHriiate. It istluu fr^jedouatod aiih »i» ■ ' 

the jH>rtion di^lill^llg al 95-9S' \\as col'wted fur nw in the al»»ve I'l'v' ’ 



^ii#« *^^^‘**^'”* ^^rMluAlh M^A, ^aiv 

^i^fn lhat tk« temperature remains WUm y ' the chK io 
^'j^iheti removed by dbtillalion from use WAWrhMh undrr 
presauw, and Uie reaidual ninie mi:ivnm]n.tvl 
^ ^ bf* (raelionated, but cau be direct iy oxnlssod \u a$ dibroinu- 
;Hid The crude dibroinu alooii. I {]:^n vius) i> nuxeil 
eonceatrated nitric aciii (21o ^lams , v ! m , , , 

^ njifu- add (90 grains or m vx. ui \) \ \) .,, , , 

^j^.vi-led With a ground-in (ondi-nsm .ithi j Imva m u.,{.r. and 
, *jitf H then very gradually hciiied. A> >< , n ii,,. ,:.,iia] 
reAoiioa haa subsideii, tlie water m r tist i 5:> \\,, i-. ilni;^ 
i.f.j HutittUiued at that for seven ]umr>: \hr i i- hi- i js tiu>i) 

; .Kftiiijht ill the iee-chest to coo], when uw -iiin^ .. .jn -i.i^shu 
t:*uahv‘ iTVStallises, but, if not. tlic ijvaJ:i;i: is r.^niitiii.-.i ,,,;,! 
i3,i5» 1^‘i^h The acid is roihvted or) a lint Inn r Inn u ! witin.ui 
rvjoer. drailietl on porous poivclani. and a tunlhi nuainiiv 
^ ohtaiueci by concentrating (lie niotlu i- luiuors^ s,, i|,,j( 
j vtrM ts about 75 jier cent, of tiiat theorotu allv possrhl,- ht 
to obtain the ethyl estvr, llrv arid is dr^-sclvod jn t no and 
i: niiifi if* own weiglrt of a 10 j^-r lant. M.lu(i,,n >h siilirlmur 
4 a ih'ohol and heated on tlu* water halli iCr six Ih ins. Walrr 
;Wr: i'bied, tlic heavy ester extracted willi rtlui, ihc rihmM! 
jtvji washed first with flilutc sotlium carhntiai ih,*!! will) 
E^f lined, and the ether (li.^tilied cIT Tin* nsi iiid ,.iiivi ad li 
!ivr|»fe|)ionate distils almost complrlclv at 1 io i hi pi i mn, ^ 
j di* was the material used in the followiii^- i-xpri imcnls. 


' CIS- iiutl traiiH-cycIu/f^^'nnf I :'2 /A 


;: :f;i^r Ui obtain tliew* a<nds. the first step w as lln* vviithevis of 
V; but aned ; 1 : 1] ; L’ : d pent acarlmxy late (p. JilfiC). no! llns 
1 .v-i’reujilidied in the following way: Ktli\! cl li:nt<t< I l.l(•,lr^ 


'♦■.•iltl grains^ was mixed with a litth' alcoliol, ;u,,i ibr-n ssiih 
dsiMii nf sfxiiijin (ddi grams) in .alcoliol (loo eo ). and. after 


^;n4‘ f'»r a few minutes until the whole of tin* osI.t tiad pawl 
i'“Uiluin, ethyl atSalihroiiioprop.ifjnale (-7 giains) was ^rafiuallv 
^ hi H short lime tlie mixture became warm, copi<iu> jirc 
^Ui<iR oi swiium bromide took place, and tin- process w.as com 
l^’fy hcHting in a soda-water bottle in boiling water lor four 
Tite product was mixed with water, exftacp-rl with etlHu, 


solution wa.shed well, rlried, and the ith.-r distdird olf. 


iHi: v ‘.„5 j„ nl] was rnefiiii;. -Ii loilraO 'I ifionialiuii 

, irif l;.,} CaP ilUJi. 
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Tlie crude est^r which appear* to tlistil at about 230' ti , 
not lie purified before conversion into cyc/obuUnefcrirarK^ ji ^ * 
but ii at once hydrolysed by boiling witli 50 per ct * t 
25 per cent, methyl-alcoholic potatsiuin hydroxide for f 
Water is then added, the product evaporated unt;i 
from methyl alcohol, the solution is then acidified 
concentrate^] hydrochloric acid, evaporated to dryr-v^ 
residue extractexl with ether in a Soxhlet apparatus. 
lins; off ether, crude ryc/obutanepenUcarboxylic aci 1 u,- , , 
a slightly brown, viscid syrup, and this is heated in :iri < : 

for hour, when the evolution of carbon diov: 
ceased. The acid which remains does not readily crviit i^v . 
therefore purified by conversion into the ester which i.* i'4 
boiling the acid with ten times its weight of 10 per • 
sulphuric acid in a reflux apparatus for seven hourf T;> •- 
is diluted v^dtfi water, e.xlracted with ether, the > . 

washed well with .‘iodium carlxjiiate, dried, and evapjri!<-.i - 
reyidue fractionated under 40 mm. pressure. A smsll ij ;. •> 
oil passes over below 19<P. and probably contains ethv’ 
then almost tfie whole of the remainder distils at 1!>0 
refraciinnatio!!, pure fthi/l cis-cyc]oA;</onc-l : 2 : 3'/r(r;r^ . 
obtained as a coleurless oil boiling at 195 — 197° '40 mm 
0-22 IG gave. O iTlI CO., and 01510 H.p. C-57-2: 11 : • 
requires C ’57'3; 11 --T'S per cent 
In the preparation of the tricarboxylic acid, the .i >' 
at 190 -205°; 10 mm. wa.s hydrolysed by boiling wilt 
25 per cent, methvl al'-oholic potassium hydroxide for r >! ; 
Water was then added, the solution evaporated unlil ,;v 
from mrthyi alcohol, juixed with excess of hydrochlor!-- .t ; 
pore. ted, and the dry resukie extracted with ether in > ' 
afjparatus. The etliereal solution deposit<yl, after h':h;: ' 
rtlior, a roli 1 acid, wliicii was left in cimUct witli pf r-iu^ • r ' 
and then rtv-rystallisefl from concentrated hydrociilorir ' 
t)‘1410 gave 0’2:i32 CO., and 0-0502 IW. C.r.4:M ; H • 
refjuirea C“44'7; H— 4‘3 per ctuit 
On titration, 0122G required 00772 KaOFf for ncisUi. v 
wiiereas this amount of a tribasic acirl, sluuti • 

0 0782 NaOlI. 

cis-cycIo/fr/^/ac-l ; 2 : 3-/Wrrtr/;o,?y/j> (uid melts at 1»1 
is readily soluble in water or alcohol, but rather spani : ■ 
cold concentrated hydrocldoric acid. 

In order to obtain the modification, the C' *• r; 
was heateil with concentrated hydrochloric acid (15 c . i • ' 
tub© at 180° for two hours. After diluting with water tr. : ■' 
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af carbona^pous iiiatt^^r, th? &(.>lutioii \v\is coiKt'ntrat**^^. 
^ ^ fUBtling ovw solid potansium Itvclroxi.U*, ^ glassy, 
ma*8» conw^ing of flat, glist<Mniiij L^radually 

^,iV^0’l6W CO., and 00111 11,0. r 11 1); H M. 
CUisO^ requires C ^ 14 7 ; H r J },t r ttut 
^ >tif»liuu, 0-3500 neutralised 0 NaCH. wlu ie.is tins 
of a tribasic acid, CdCO^,. sliouh! neutralise 0 ‘."JHl Naf>!l. 

:3 :3^#n>rjrA<>.f y/h“ ur,j Iiu-lts ;a ](>' i7o-. 

^ rt^risly soluble in water, but sp.uin-lv so in ei.iuvnlruted 
^thlorr-* acid. The solution nf t!ie ;h'i<l in excess <>| aninu'iiiii 
^ l^ciled with barium ehloride, a very steiriiiolv solublt* 
sjilt. autl risacid behaves in a similar mantu-r. Ih th 
H ife exblised with difficulty, even when their alkaline snUitmus 
'hm’c’I “Oh permanganate. 

'i, Tri<vulu{e of Me trans- Ira-/. In order t<i picpare this deii\ 

^ Oic j'Ure trrtrtf-acid was heat<al witli thionvl chloride in a 
,0 tube id 100^ for an hour; the luodurt was then rvajmrated. 
^ roidual syrup dissolved iu beiizone Aniline w.ts added 
Slid, as soon as the vitjorous aeti' ii had sul-Ntdeil. lh<‘ 
evaporated, the mass treated with dilute hvdiau lihuie 
1. ind the precipitate collected and draineil nii |MUitns poieclaiji. 

trianiUde of trans cyclo^in trier 1 :i! :d ^ /c.r/ '-. .■ .7 m- ./c -/ melis 
,:y', and S<'paratcs from nleoiird, in vvhic)i it is spai iii^lv suluhle, 
I Taiuminons. almost i^elatimuis. mass of needles. F( r in.ilv^is 
fi<i rfcni'Stalliged hy dissolving in acetone niu] a I. line Umzene ; 
icet one was then distilled ofT, and (he --olulion ^e( aside, when 
*iil«.Unce wparaled as a (■rystiilliiie erust nf ur'-'lles; 

;;?> gave ‘Jl‘5 c.c. X, at 17'^ ami 7713 mm. X I'l g. 

C..df..^O jX.j reijiiires X'-i-^|0‘‘J per cent 
Tijr'r to mako sure that t ramsfonnal ion of the (miKarid into 
'iiM-liftcatioii had not taken plaee during the lieatme with 
■.e. : flilmide. some of the svrujiv produet of (his :i{iion was 
* hy boiling with water ami the .o (<1 fei vstallmed, wlieii 

at i6?h-^170° 


I *'- eis iiiitf trans^cyclo/b /i7u/ir -1 :'2 ‘.'I frimt htt i iflir 


C(Ui*CH< 


CI4*CII*C0,^H 

CH/Cii*c:oji 


Icm/.., 


; -etiivl '’vfPi|H-ntaiie-l 1 ; J | : 1 pent aca j hox via t e emplrna-d in 
■•'•iitliesis of these acids was ohlanied under the frillowiti-j 
najiH, 

^’'.o nielhyienedimalonate, (C'CbKtjX’il'ClI ). (33 'J 
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gramf),dia»oIve<l ir. alcohol (50 c.c.) wa» &dde<l to a c ; ^ 
sodium (4 '6 grama) in alcohol (100 c.c.), and, after -t , ' 

thodisoditim derivative waa mixed with ethyl «j5-dihr>. , 

(26 grams), when gradual rise of teroperaturc, followr i f ^ 
oua action, set in. and sodium bromide separateti J 

was complete^l by l:eatiiig for three hours in a so^ia * 
the product was diiute<! with witer, extracted with 
wa.shing well, drying, and evaporating off the d.her, t) ^ r,. 
was distillwl, when almost tim whole quantity ji.iv-i 
226 240"^ 15 jnm., and, on re<li»tillatiou, the boilini' 

ethyl cyc/oj)entanepetiUcarl>oxyIate was observed \ 

2.'J4 - 236^ 15 nurr. Tiie ester was hydrolyse.! in (h^ .. 
by Ixjiliiig with excess of 25 per cent, methyl-aloo!;. , 
hydroxide for four hours, the product was dilui*-i .i - 
evaporated until free from methyl alcohol, acidified, . ^ , 

ated, and the mass extracted with ether in a Soxh!-* .• 
When the ethereal solution was evaporated, n , 
remaineri, widch Ijecame partly solid while still on i)* 

This was stirred with concentrated hydrochloric acid, ;; ; ' 
powder whicli separatetl was coHeetfxl, washed witli • 
acid, left in coittad with porous porcelain in a v-nin.; 
and then analysed ; 


gavr 0 276^ t'O. and 0 OGM II/). ' 7 . }{ 

requires (V 4d'9; 11- 4 0 {>ei' «<;,! 

It is obvious that during the liydrolysis iiUfier tli< ^ 
tiotjs one ninlecule of ('arbon tlii»xi<le liad l>eeii eliium C’-; 
tlie above acirl is cvclo/wn^///r-l : 2 : 2 : l-^^/rocor/>o/ -//i, 




AVAy/ {*y<‘!o/V//ff/or-l .'2 If 

order to prepare this ester the crude product of t!:c i . : 
ethyl c//f7fipeiitanepontacarlM)xvlate w’as heated at )'* 
lioiir, when a glassy mass reniaine<l, w'hicli diil not r; 
was converted into the ester bv lieating with alrr.h.i; ; . 


acid in the usual manner (p. 2670), and tlie pure sul 'i o . 
at 205 “ 210'^ '40 mm. ; 


0 1938 gave 0'4186 CO. and OddOu II..O. il 

C|jll:^^0,; requires C-58T; II 7'8 ju-r cim ■ 
Tite corresponding triinetliyl ester, (’-H/CO.Mei . } ■! 
vinusly obtained (T., 1900, 77, 303), and distilled 
12 imn. 'Die pure triethyl ester was hydrolysed ^ ' 
alcoludir pot^vssiuin liydroxide in llie tisiial mainor. 
removal ol tlie methyl alcohol, acidifying and » • 
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«i»« was extracMl with nUer i„ a Suxhh‘t 

Uie eUiereal solution .h]KmM a svrnp. wlurh. 
^ wilb concentrate liydrwhloric acid. crysi.tllistHl. ri«<| 
washing witli hydrochlonr acid and drying on 
niclte indfttmil^ly at 115 1-5 . an i 
’,;f 3 mixture of the cis- and /runMiitHitiications cf . /.-|.cniauo. 
' In urdor to donionstratc this. IkiU tif tin‘ 

was heate with hydrochloric acid m .i scaled tuhe at 
, f,,r ftmr hours. The prtxluct was diluttvl witii water, tihcied 
^ ...null amount of carWaccous matter, and cvapnralcd to 
:? was then dissolve in water, <iii;e>tcd w,iii ainmal 
and again evai>orate<l, When the sympy ns, due was 
with concentrate hydrochloric acid, n crvsi i]li>.d with 
s.,,;!!- tLompare T., 1900, 77, 301), ami liie solid m.iss. iiftcr 
,ri,t with porous porcelain and rtHrystaiiisatifin trenu livdit*- 
4cid. melte at 129— 13lP, ami coiisi.sted ol tr.iify 
12: 4 tricarboxylic acid : 

,:y>U^%ve 0*2224 CXI. and 0 0568 ilp. t’ l- '.t .n 5 o. 

requires C^^47'h \ H i *) per i.uit 
>. t.ir.itiuu 0*1528 neutralist'll OtiSSn NhjtdH. whereas tins 
.! t .1 tribasic acid, should ne’ili.tlise icic.hi; 

; .<wrlo/V«/nned ;2MyncnrfK>rv/»r Aa.I. This moditicalmii 
by heating the crude mixture of acitls nieltuig at 
i:.V' (see above) with acetic anhydride for an huur. and theji 
the preuct, when anhydror/AW/K/oiwntanelriiarlKixviic 
; iiticd in the neck of the retort. After rociystallisalu ti from 
s.iUire of acetone and dilorofonii, this siil)Ktance mclte at 
5 .1: . ns stated by Bottomley and Perkin (/or. , , p. 305). 

' of the anhydroacid in water dejaisiled, on cmicentra- 

. <' -mirless crystals of c/x ryf/fO>pntaiie I ;2 ; { liirarhoxyhc acid, 
• : at 116-148®. 


Cis- iitid traus^cyclo//c .rone-1 :2 A tnearf^^tj >/hr Amh 
{Ilrxahydrutrimtllitic Acuh), 

5'* ^uipvi hutan^tracarboxylate, 

CH(CO.Et),-ClL*CH.TCll(CO.Et),, 

for these experiments was prepared by tlie proce».s 
hy Perkin (T., 1894, 65 , 578). This ester (34 6 grams), 
m an equal weight of alcohol, wa.s mixed with a wdution 
‘-nuin (4*6 grams) in alcohol (100 c.c.) and then with ethyl 
•--rcmsnpropionate (26 grams), wlien, on setting aside, the 



fjoLl>SWOIiTHT AXO r«RKIX : 


2i}U 

Htixtur»; ;wra<iuaily ‘luile AfWr he«tuig , 

lu a ‘mmU wat^r txHtli; in i/nUuij^ wat«‘r, waUr was a^i=i*-,; ’ 

^ler extracted with etiier, and, since it decuinjK>s<^i , /' 
it was at once hydrolysed by Ixiiiing with excess oi ^ 

methyl alcoholic pota»i’Jin hydroxide in the usual UiaL;>? 

Water was then added, the metliyl alcohol careliuiy 
Iho water-bath, the f^nxlucl acidified with excess ot ladr .;. 
acid, evajmrated to dryness, and extracted in a SoxhUt a: 
with ether. 

On evaporation, tlie ethereal extract (le|H)site<l a , 

partly sohdihed, and this was heateil at 190^ for h.Ui . 

syrupy n^sidue l^ing then esterilied by boiling ‘a.i;, 
sulphuric acid and the ester fractionated (compart^ p. . : , 

cyclo/i^ <«/<t'l r2'A’tri(urf,ouyl<tU was thus obtained i , . 

oil, which dLstillcd at ab)iU 'JOT^/SO mm.: 

01811’^ gave (r4l'l:) CO. and O' 1374 Hp. C = 59 :. , 1! ^ 
C'l.H.p^ requires C^GO'O; U=^8’0 per cr;,: 

This ester wa.s hydro]ys<.‘d by boiling wdth excess ct , 

metliyl aUolinlic poUssiuru hydroxide for four i'uvn>. , 
the methyl alcohol had l>een completely removed, hy.lr.H*:. 
was added, the whole evaporated to dryness, and , 

ether in a Sox h let apparatus. 

'fhe .syrup which reinaine<l on distilling off the ether, » ;..v ;■ 
sfdidificd when it was rubbed with hydrochloric acid, and 
had an indefinite melting {loiiit, obviously consisting oi tw ,' r 
stereoisrjnieric modifications. In order to isolate one „ 

fication (?ro/«x ), the whole was lieaLe^i with concent rau-i 
chloric acid in a seule^l tube at 19u' for four horn... i! - : 
was diluted witli water, fdtered from a small aimMu,i : 
aceous matter, decolorised with animal cliarcual, and : 
to dryness, iluring which the acid commenced to s*‘parit.‘ . 
less crystals. Alter remaining in the ic6*chest for i\\<> iv-t 
crystals were collected, dissolved in ether, filtered tr. su • 
inorganic matter, and the ether removed, when a >.hd !>:. i 
which was cryetallised from hydrochloric acid ; 

0 1786 gave 0-3304 CO., and 0'094S ILO. C . 50‘4;H ' ' 
CgHiPe requires C=^o0 0; H = 5'6pei cent 

On titration 0‘1526 required for neutralisation 0''rh' 
whereas this amount of a trihasic acid, CfllliPo^ ne‘utr:t-:'’.* 
XaOn. 

trans-cycloZ/c jan€-I ; 2 ; 4-fr<cnr^>o (icid is r.itnvr 

soluble in cold, but readily so in hot water, and h-^5 a 
tendency to form supersaturated solutions, whicli < iny • 



DERIVED FROM CYci.(mi'r.\\K. rrt\ ‘>( 1:5 

^ i 4 :id M a opaqutj, crysiallinc t iu^t. U .u«‘h,s at 

'^^%^'} 2 f^ U>*c<AonT\ts^ viscui syrup, but ih,, .-xa.-t p„tut 

Luo 

• 2 ~lu or^itf in nl»tiui» 
Iratti-acid (2 grams') was mix,M wah acetie 
[idr^io (3 c.c.) ia a t«st-tube, and gemJy lodM by im^ns ui a 
bath for one hour; the tein[>eratijre vva> ilint t.uai‘d, 
g 4 !>xces& of aoctic anhydride (jislilled off. I he U‘st luVir was 
j *3 eat, and tho whole heated as rapidly < 0 . ),nsMb!,. over a 
when there was nnirh decomposninn .hhI .t vnliiituiir«> 
*..*Artou* wa» remained. 

J^asii quantity of brown tii8tillaU\ wliidi partly solidnbsi 
boiled with muoh water, tillered ir(>in a Imh* iin^ 
^ryed with animal chareoal, aud then eva}ioi’al4‘d in ^ Mjiall 
[i irA mixed with an e^ua! volume of concent lateti h vdroL'hlniit’ 
; Ot! remaining in the ice-diest a cry^bilHno crll^l nraduallv 
and UuA was collectetl ami cry8talli>scd from water, \n 
}j i* rather sparingly soluble in tlie coU, and irom which 
afirid separated as a crust of colourless, wai tv masses, wlucii 
! i ,jinte different appearance from tlie crvsliils nf liie fr,i>.< 

^'aveO'2630 CO^ and O OroU H/). t' 5 u l’ ; 11 b S, 

(y 1 ifii requires C ^ uO 0 ; 1 i 5 (I per re n t . 
utration 0'H05 require<l 0 07b4 NiiOJl for neutra hs.il mn, 
f^ratbis amount of a tribasic acid, nentralisis OOT-SO 

OH 

:^nclo//r.rfifif<l ;2 :4*^ncrtfio,n//<'r acid softens al ‘Jl.S ’, imdts 
, and, when it is mixed with an eijual iimouul of tlie 
si;:edit;cation, the mixture softens very mm’li at P.ts ‘Jiiu . 
i j almost completely melte<l at 208' (comjmre p. :.bW');i 


1 rau»-cycio//cp/f//ic-l : 2 ; Ifrlrarbnjidic Acid, 

i'Mnvestigaliou of this interesting and has been remlercd diffi 
‘ to the small yield which is produced liy the following 
. 0(1 it has not been found possible to obUiii ladter results 
’<.:}jTig these conditions. Ethyl cyr/rdieplaned .•1:2:1 ;1 penUi- 
vivijte (p. 2668) was first prepared by mixing 36 grains of 
p I-^aUnetetracarboxylate, 

CH(C02E%C%CH2-CH2-C}Ip5,Et), 

T., 1887, 41 , 240), first with a solution of sodium etliox ide 
^ by dusolving sodium (4 ‘6 grams) in alcohol (100 c.c ), and 
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ih<*n wiiit ethyl o^^libromopropionate (26 grains^ -.-I 
initial somewhat vigorou* action had aubaided, the wK 1,? 
in a 8o(U' water bottle in boiling water for four hours j.. * . 
waa isolated by adding water and extracting with , 

hydrolysed in the usual manner (p. 2670), the cnid**. i., 
syrupy poly basic acid lacing lieated at 200® for an i. .r 
residue esteri{ie<} by boiling with alcohol and sulpharit- ^ 
flistilbitioii a fonsi-krable amount of ethyl pimelate. 

C(),Ef[ClKj/CO,Et, 

pawed over at aU/ut 120- 195®/ UXI mm., and then <» > . . 
eyfbdiejjtanotricarboxylate distilled at 200 — 230®/5if « - , 

a i'onHideral)lft dark coloureii residue in the distiilin^* 

LTude tricarljoxylic ester was redistilled, and the fra-!.,;. ^ 
at 212--215® 30 mm. analysed, but the yield obtii 
7 grams, or 8 per cent, of that theoretically possihk 
01960 gave 0-43[K) CO. and 0 1504 ILO. CV61 1 , \l , 
C'jjjll^O, requires C 61 I ; II -8*3 per iv.;* 

This ester was hydrolysed by boiling with tc-tiiv:*,; 
potassiurti hydroxide in the usual manner, and, after ?. n, 
alcohol, e,M:e,s.s of hydrochloric acid was added, the wh /i,' . 
to dryness, and extracted with etlier in a Soxhlet aj-puj?.! 
residue from the ether was a syrup, which could nui U ^ 
crystallise, and was <loubtles3 a mixture of stc 
was lieated with hydrochloric acid in a sealed tube ;u I*- 
four hours, the product diluted with water, hltercd Jruu, s i 
amouut of carbouaceous matter, and the hydrochloric s. i.j 
by evaporation. The residue was dissolved in water, 
animal charcoal, and again evaporated, when a vi'c; !. > 4 
syrup was olitained, which, on rubbing, almost comjil' idy : 
After conCu't with porous porcelain, the acid separate-i ir ;j 
chloric acid in hard, ncxhilar masses: 

O llOO gave 0 2106 CO. and 0 0623 H^O. C=-52 2;li • : 

CjjjUjiOfl rotjuires C ~52‘2; H-6‘1 per cent 
On titration 0*0488 rerjinred 0 0250 NaOH f^ir 
whereas this amount of a Iribasic acid, CiqIIhO^. .sie u! i ' 

0 0254 NaOH. 

iranscychU fptiint-i :2:i-tricarboxyllc avid melt.s .i! lo 
and is readily soluble in water. Unfortunately ib- c. - 
material available w'as not sufficient for tbe prepiri'; : ’ 
ciVacid. 

Tab Ukiveksiiv Muskcm, 

OXKOKU. 
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on the Depetuhmr of I^otatonj 
Pificev on (^mical Constitution, Part X. The 
OptH-d Dispersive Power of IWro/o/./ni.'j-mm/i/Ao/ 
.^7 its Esters. 

Kenyon and Kobkht ilowsos VuKAka 

d>ow» in ParU VI and IX (this vol,, pp. in; 

, :U»x tlie optically active l-naphthyhdkyiviiH.nuds nf the 

.J {orniUia Cn>H 7 -CPl(Oii)‘U have coin)>lex <lispt‘rsive ]>t>wtTs 
{^f,.|^ratur«8 up to those far retuoveil from thnr meltin^r 
;ji Tauh the methyl nieml>er of the series lias a v^inuplex dis- 
at all temperatures up to about IbO'^’ and the corre- 
.,,2 -hexyl hwnologue up to al)out 180°, above which limiting 
.umtts the roUtioua of each obey the law of ,Hiinp!e <iisj»ersive 
f **xpressed by the I)rude etjuation with one term» 
r v'. H is further of iuU*rest to note that in the sui^r' 

. >ule at a few degrees i>elow Mm molting p^int,-. of lliese 
their tern perature-roUt ion curves for si>iliiim yoilow to 
;rt nelot light, which are perfectly regular tlii-fuiglmut, oxhihit 
vs of socalletl anomalous dispersion. 

:.ii l*eu suggested (/or. rit.) that Udow thos.. limning tern 
atnthe apparently homogeneous carhinols are n-ally mi^xtures 
. jKmioridea having rotatory powers of opposite \sigii, and 
to (lisperstvo power. The fiirtlu-r suggestion that the 
miK i* rlue to s different <iis[)Osition of tin* valem-ies in the 
:’j; radicle (the two forms being of the nature of r/r- and 
:utivcsj make.s it desirable to consider tlie dispersive power 
'^mpoumls eonUining either the naphthyl radicle or other 
^ ciusely related to it. 

'^iy in IWt III (T., 1912, 101, 1427) the preparation ami 
f the optical properties of i)otli dextru- ami hcvo rotatory 
i'.vare'j iiaphtliol have l>een descrilxvl, )>ut unfortunatelv 
■:fi; measurements were confinesl to light of one wavedength 
. A-Yorlingly, the work descri!)ed there has Wn j^arMy 
mi the results confirmed and extended. It has now becm 
f ‘-it tjie temperature-rotation curves of <'/r-tetrahydr(>2- 
f- in the fused state from a temperature of about 120'^ flown 
^ ‘ Ucg point at 50°, and beyond in the supercoole<l state to 
h> d are perfectly regular and smootli. The rotations 
the homogeneous staU up to 120^ as also in various 
obey the lav^ of simple dispersive power, but above 120® 

M'v 
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Tio. t 



PoiniB in*rktd 1 to 4 cori^^pond with the rotations of thf Ivtr ^ 
at 6 c*'*^^* foiicont ration in ethyl alcohol, chloroform, pnMisf j: ; "«< 

Itsjiectivcly, pointa b and G with elhyl-Btwiholic f-olntions o( tf ■: “ = | 

|)OtiiaaiuTn salts, j'Oitita 7, 9 ard 10 with the rotations of ll* vi. .* 
homogeneous state at 200", 100" and 20" resj>€ctiTcly, and inu ' u* J 
aolutions of the ralerate in chloroform and carbon disnlphidc. 
to 17 refer to the rotations of the tetrahydronaphthol in the hoji; 

200", at 140*, dissolved in carbon disulphide and in chhirtsf 'fu;, 
homogeneous state at 00* and 20* respectively. It will be . 

inarked 1, 8, 6, 8, 7 and 12 do not fit on the lines of the diagrvii!. 
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power b«ome« complex. Of il,» ph. uomcu.a tl.civ 
, cot **«• •« ** “y ““?•« wiplenalioii, but ilm proprliee of 
eompouad "« 'n marked coiilrasl u, il)ose of the 
^ylxlkyleerbiBok The n-valeric ester in tl,,. bomogeneoua 
^ 4 jtF and i« solution and the hydrogen ,,|,tlu.l«te when 
in benasne or chloroform also exhibit rotaHuus, which 
^ 10 conform to the law of simple disprsive power. The 
^ howerer, in the homogeneous state at liigher temperatures, 
iSicai hydrognn phthalate in alcohol or pyridine, and iKiueons 
iLehehc solntionj of the sodium or potassium salt of the latter 
I ili tiiow compkx dispersive power. 

^ ilteraative mstfaod of plotting such rotations by luoiina of a 
dUgram” brings out these relations in a striking 
Thus diagram (Fig. 1), which is conslructoti in thi, 
li assner, using the rotations for mercury green lig lit as a 
{rc<t Im®, only correlates those rotations of the subHifnu'i‘8 just 
fiftued, which conform to the law of simple dispersive power. 

jurprising that the diagram fails to correlate the roUti.ms 
U ttirrale in the homogeneous sUte at higher teinperatures, 
only has the oC'tetrahydro>2-iiaphthol then a conijilex disr 
but also, as has been repeatedly shown, an esUTihefi 
uyhc jrroup exhibits complex dispersive power at high tem* 
!ar?i Assuming that dynamic isomerism ia Hm underlying 
t pf the complex dispersive power exhibitefl by a coh.urle.ss 
pwna of simple chemical constitution (containing only one 
ksftric carbon atom), it may be stated generally that in eases 
^cfimpiex dispersive power is exhibited at all temperatures the 
will contain more than one |>ossibIe centre of dynamic 
Illustrations of this general sUtement can be seen in 
of the naphthylalkylcarbinols and of f/c-tetrahydro^2- 
;trfC.i. whilst each of the 8ub8tance.s mentioned above as sliowing 
du^persive power when dissolved in certain solvents om- 
-hen so dissolved, two possible centres of flynamic i.umerism 

u'i?4^rve^l rotations cannot be correlated on the ciiaracUTiMtic 

(Ihg. 1). However, the rotations shown by aqueous solu- 
u various concentrations of sodium aC'tetrahydro.2*naplithyI 
an be correlated on another diagram (Fig. 2) M)ecia]ly 

2 1 Mhoe, and permit the inference that there is some relation 
them. 

has alrwdy been drawn in this series of investigstions 
neer of baang conclusions on the values of any one disper- 
A go<^ example of this danger is to Ije seen in (he 
substances named in tables I and II. It 
<d that in the homogeneous state the ratio for mercury- 

8 M 2 
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violet/ reiiiaiii* constant, but that for mercury-vi> 
yelif/w couaUutly to increase, Thia is wel] broiijjj.i 

the <iiagram (Fig. I j, where the lines for violet, green 

Fio. 2. 

j 

I CMAHACTtRISTIC OlAOftAM 

i for / 

I So^mm i of.t*lr*hydro ' 

phthalktc 111 *qMf«o* i 



intersect at zero. When the green is used as a reter?i.i'* j 
rotation values for violet and green all lie approxiiiiin\> 
two lines, so that tlio dispersion ratio is eonstant, but jb ’ " 
where complex dispersive power (see, for example, point* 
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7 and 12) ia exhibiU^J the rotations for sodium-yellow 
fall on the line so that the ratio violct/yellow U not 

Eiperimental.* 

ac- ifd r(t’'2na ph thoi. 

The preparation of this compound from ^naphthol Iv B. 
and Loilter's method {/ier., 1880, 23, 205) gives only 
One cause of this is the loss occasioned when the etlnr^': 
of the reduced riaphthol U washed repeatedly with 
solution of s^^xJium diazcl^euzenesulphoiiate to remo^r. i 
spending «r*coti pound, Tliis operation, however, can 
and the product converted into hydrogen phthalic 
sodium salt of the hyrlrogen phthalat© of dSf-oc-tetrahyir j 
crystallises with great readiness from water, and iu j.r 
affords a much l)etU*r method of purifying the 
the older one. 

Tins siylium salt crystallises from water in long 
aqueous alcohol in large tablets, has the composition 

effloresces at about CO*^, (hies not melt below UtX)-. ;c ; 
soluble in ethyl alcohol : 

()'3218 lost 0 0') 8 2 If^O ami gave O' 0584 Na,8(h. II « 
Na-5'88. 

C,HlfnO^Na,4II/) miuires IM)-18 23; Na 5 88 | r 

The res^jlutiou of the (//-hydrogen piithalaie was ctiii- 
the rnanntT already dcscribwl (/or. cO.), and the rrsuiis 
firmed. The th and /-esters form mfliutn salts, whicli h;c 
pro|H^rties to that of the ^//-ester. 


Dfhrmt 

/, fit toil g 

o/ iitifa 

tortf {‘tut’tr 

of (hr 

UiK'^Ttf 

rtf h If tiro 

n-Vdlfttiif' tn fhf fiomot 



d-ao 

Tt f rtihjfdro 

2-ndp/i(ht)l, 

Temp. 

2H-;V 

O.T" 



«, 

[ SO' 50^ 

71-20’ 

0 

1 

Hrt ill., loc. 

Temp. 

'ir 

jU 

8*2’ 

120' i;ui’ 

V 

-i ‘tii'Ti" 


82-00^ 

71-72 70-58" 

Temp, 

26'fj" 

oS' 

84’ 

120’ 137’ 



! 173t}0" 

iris-so’ 


129-04^’ ) 20-30’ 


♦ Wlh’H not otherwise stated, the e.T[ieriment,'il |tro<'t>(lure i 
j'reviously descrilved (/(>('. fd.). 
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il IMucUoh Prodmis II ifd rindvut-^ 

2 : 'l’d}cnvh(KYi}hiit\ 

By James Kenseu. 

ijrrvirMJs commuiiicaticm it was su^^oslrd that tho o..so with 
;.v.'hc conrlensAtion occurs shoiiM be MU)f)ith‘(l bv the j.rcsiuico 
:h:u of cerUin carbon atoms which, iahno alivadv ommiH'rs 
I ring, have tlie directions of Mumi- valonch-s to some 
iaermined (Kenner ami Turner, T . 11)11, 99. ‘.!1(»:'|. Tlio 
^a'-xMon now to be described was undertaken with the obj<s I 
riug-forination I'roir, coiM|iounds, (he moloeides of 
nuin one carbon atom fulliiliiig this condition; in other 
th*' prqxgration of AYJJro-conifioinids was to he allcnij.led 
" *11 ksfitueiit groups are als<j known to be important fartojs 
■•'^^omng the facility of formation, and stability, -f eytlie 
' (lids it appeared] Ibat. among yyaVo eornpmnids, tin* hydro- 
' • > •’•oiihl furnisfi the most decisive evidence of the itdItienceH 
‘>t to m the preceding paragraph. These and other <onsidera 

■^WsU^d the application to elhy) hydrinderic 2 : J <)icaihoxy- 
* fb'uveault and Blanc’s metiiod of redndioo hy meatis ot 

i-.'t-Ui-jiisRre seiittoOiat lower tlsan tleise pn vi.iiiyly j.ul.lidi.-d. It l.rtx 
-■vo-iu necestwry t-> investigate the - ause of the di- n psa-y, as t\,i^ pR|..-c 
wuh opti.ai dispersive poivcr, which is euly wry blight ly rill*n<<i l-y 
^■ACfijiaricy. 
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•odium And ethyl alcobol, in Ae hope of prepAring 
^i%dmcthylhfdrindfnt (I), from which Uio liydroc^r?^^^ 

(I.) 


vll.) * 

might subaequently be oHained. 

It had previously been shown by Bouveault and BUjk i*!*. ^ 
diMobutylmalonate, whilst furnishing a certain amour^t t? ^ 
expected glycol, was to a considerable extent decompose** ^ ^ 
following way under the infiueace of sodium ethoii^ie 
during the reaction ; 

(C4H«)2C(COiEt)2 + C^Hs’OH -> (C^n^)fin-COfit ^ 
the ethyl mo valerate being then reduced in the normal 
(Bull, See ehim., 1904, [iii], 31 , 1203). Ethyl hyclrindei,^i*-ij 
oxylate had, however, been shown by Thole and Thori^^ u i 
quite stable towards sodium ethoxide at the ordinary u=:r.iTu^ 
(T., 1911, 99 , 2186), and the hope was therefore cnt> ri *4 
even at the higher temperature to be used in these 
type of decomposition observed by Bouveault and Biarii' 
assert itself in a marked degree. This e.\pectation, h^<w-vtr i 
not realisctl, for the yield of the glycol (1) was 
small, being less than 3 per cent, of the calculaU*d. Mir* 
40 per cent, of the ethyl hydrindenedicarboxylate was i rvo 
into 2 kf/drox^methi/lh^(frimIrnr (HI), the remair)-irr \ 
covered in the form of a mixture of hydrindene*morK> ;uvi 
oxylic acids, in which the former largely predominaled 


( 111 .) 

Initially, tlierefore, the dicarboxylic ester was abti-ir' 
converted into the monocarboxylic ester, and, in th** 
opinion, this reaction must be ascribed to spatial 
will be discussed later. It is probable that such iiitlueiu«s a v ;s 
a part, although possibly a subordinate one, in I'rci:.' '.: : * 
decompositions discussed by Thole and Thorpe ■■ 

2-nydroxyinethylhydrindeDe was readily converU-'l 1-y t 
means into ^-bromomethi/fhi/dritu/rxir (IV), the rcadifn.' »- 


(IV.) 


CH, 


(V.) 


>> 1I^K;I 
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^ iDTrt^g*ti 0 B, becauM it has fr«que«lly been obeerved that 
I *t<Hn in derivatives of tiiis type U r^arkabiy uiert 

^ and Pope found Uiat 1 methyl -4 bronioinethylfy«/o' 

^ (\’) was converted into the cyanide only with considerable 
|fldty 1908, 93, 10<9). biuiilar relationsJups w'ere dia- 
,,j«d i» present instance. The bromo compound was un* 
^ after prolonged boiling with amalgainate<l sine and hydro* 
acid, in spite of the efficiency of this reducing agent (Clem* 
1913, 46 , 1837; 1914, 47, 51, 681). Interaction of 
j^o^mpound and ethyl sodiomalouati. ii\ alcoliolio solution 
^ lea hours at the boiling point resulted in the production of 
^ihoiii 65 per cent, of the calculated amount of ethyl 2 Av</ri^f- 
;^dkyhmtIomU (VI): 

«.<:^!|{>>CH-CH,B, + CH N..(O(),K0, -> 

C,H,<[:{j«>eU CH,’Cll(CO.Kt , 

'tVl.i 

reformation of 2’j)htlMltminomrtht/lhi/iIrin(/t ne (VII) by heat* 
hroniO-derivative with potassium phtlmlimide at 180- 200° 
tauic Ijfjrs was similarly incomplete: 

(VII ) 

5# wintrast between the inertia of tl»e l)romine atmri in aurli 
and iU activity in, for instance, benzyl bnjmide, is 
fiijT of some comment, and is o})viously in sojne way connected 
i iht difference between the sjiluralod and tiie uiisiiturate<l 
;i:f;ons of the cyclic structures pres<Mit in the two types of 
:;-un(ls. If, however, benzyl bromide ]>e r(‘presented by the 
lii (VIII), in Fliirscheiin's notation, it. would appear to follow 
uirikmg consequence that Perkin and Pope's 1 inethybl bromo- 
{‘5>-r^;hexane w to be represontcMl by t lm fonmda ix : 


— Cllj—Br 


cn 




(W). 

similar inertia of the bromine atoms in ktrabromotetra- 
J^ylmethane (Perkin and Simonsen, T., 1905, 87, 161; Feclit, 
% 19^)s 40, 3884) would then find expression in the formula X : 
Bt— C IL-vs. Br 

Br— lir 

(X.) 
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The facte syroboliied by iheee formul* are iUu*trdt-v^ 
icflueoeeji referred to at the conurtencwneiit of thii pawf 
the author’s opinion, they are all explicable by a tii-r 
cation of Baeyer's strain theory. For it U at once cle^f 
normal relative positions of substituents known to t-itr* 
hindrance, such as methyl (or bromomelhyl) and carbt jvi ^ 
may, when they are attached to the same carbon atom, ; 
able, in regard to this atom, with those of the carl>Ofi 5*,^^ I 
for instance, a cyr/oliexane or a eyc/oheptane ring. Therj. ^ ^ " 
Werner’s conception of tlie uniform spherical distribution - f 
round a carl>on atom (“ Beitrag© zur Theorie der ArBi v. 
Valenz,” Zurich, 1851), we see that, if aa^ in Xf rri.r.>r > ^ 
section the zones of affinity appropriated by two univ il- J 
ings in the plane of the paper when “the angle 
valencies is i09"^28^” an increase in this angle will 
tion in the relative position of the zones, which will now i.? 
senied by XII: 


(XI.) 

In this manner :i certain amount of affinity, corrop'in !!’ » 
the region (A), will i>© left unsatisfie<l, and the extent of 
is a measure of the “strain," in Baeyer's terminology. If 
groups attacfied to the carbon atoms be free to ninv-. v 
probably so adjust themselves as partly to engage the vVi.-!, v • 
left free because the chang© in position of tlie zom s <m' ; 

an incursion into the zones of affinity previously avaihd'le i-.r : 

In the following paragraplis, the attempt is made !-> aT i ■ *' 
consiileraiions to the cases in which (a) two of the ermi]-- :/: =•- 
to a cavhou at-oiu ar© components of the same cyclic sysfcc: * 
the other two are groujii. of large molecular volume. Iri t! ^ 
the motion of the former groups is restricted, and the atliuUv 
sented by will then remain free and available to a gn'.^!*T * ^ 
extent as partial valency to an atom situated abo'c b 
plane of tlie pai)er and, for example, coplanar with :* 
appropriating w*'. 

Thus, in the case of 

residual affinity on the - , 4^ 

encroachment of the carbethoxy-groups ou the zones 


ethyl iiydriudenedicarlwxylat^' 

nnaf.Arnarv carbon atom, and, owUf^ 
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ivailabfe for the two carbon atoms of the liydrinUeno ring, 
of th«o groups will obtain less Umn iu proper aliare 
This deduction U in ngreeraeut with the experimental 
^ ^4 adduced, according to whicli we may conclude that 
^ ii more adequately repr©sente<i by the formula XlII : 



(XIV.) 


.siibr considerations probably supjdy an explanation of a 
c4 readioDS met with in llie chemistry of cvclic cumja.uuds. 
■P^ratjon of this may be citwi the diau^m \,f oanme inU) 
distillation (Baeyer, //rr., 189-1, 27, 1917^, ;uid into 
Slid hydroxy^menthanone by abs^mption of the elements 
imrtJgeu bromide or water {ibul., p 19 JO) ; the isomerisation 
anUmiue hydrochloride into vestry hi mine hydrochloride 
/Icr., 1894, 27, 3486); the disruption of the bridge 
;;*j;^thvMicyc/opentanonecarboxyIic acid liy leiluclion (Perkin, 
rx. a«d Walker, T., 1901, 79, 7J9) ; (lio addition of the 
of liydrogen bromi«ie to ocampliylie acid (Perkin, T., 

’ 83, 842); and the various reaetion.s by wliieii llm bridge in 
:i;:.pljor molecule is broken lietween two <]tialernary earfarn 
isrt* Aiichan, “ Konstitution <les Kiimpliers.’' Itraunschweie 
X t- Til.). 

V rwiions of certain otiier compounds are illustrative of 
iitr mode of relieving the stress on tlio quaternary carbon atom, 
the replacement of two single bonds by a double Imnd. 
in a smaller demand being made on the aninitv of tin* 
:fii carbon atom. Thus Wallach lias shown that elliyl rt/rin- 
i.'. I el-l-acetato on hydrolysis is partly converted int<, cyrio 
t ■ :;<*, accompanied by some cvrVohexanoI (a liydrogen atjun 
displaced a group of large molecular volume). Further. 
tif4tir.li of the osUr or of the acid is easily carricMl out, and 
■■'•i -ti the formation of A* cyc/oliexeiieacelic acnl or of carlxjxy- 
ryir«?yvr/ohexaiie, according to the agent employed. Indeed, 
condensation product of 1 : .')-<limet]iyl-A^-cyc/ol)exem3- 
be isolated, but passes over at once into 1 ;rj-dimethyl- 
'-npxarlienyI-3-acetic acid 1900, 314, M7; 1902, 

!: Mi, 1905, 343 , 40. 347, 316; 1908, 360, 26). That thwi 
tens are not due to the presence of the iiydroxyl j.;rouiJ as 
• a shown by a remarkable instance of an analogous kind, com- 
‘xited to the author by Prof, J. F. Thorpe. Ethyl cyd„- 
“‘Muiibromodiacctate (XIV) when boiled with dilute potass- 
' ‘.raioiido aolution is converted into carboxymethylenecycfo- 
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hexane (XV), althongh when H u dropped into 




aqueous potasaiara hydroxide at 130® the acid (XVI) u 5 


(XIV.) 

(XV.) (XVI I '''• 

It i$ obvious that similar conditions will prevail wbea, ^ . 
instances quoted above, three or four separate grou{« of " f 
molecular volume are attached to a single carbon atori] ^ 
When, as in the molecule of cyc/opropane-1 : l>dicarU)xvuc 
the cyclic structure is such that the " angle between two 
of the quaternary carbon atom is less than 109®‘28', iHe 
just discussed will be intensified. Hence thia acid ais i > ■! 
methy I cyc/o propane are almost comparable with U 5 ;iau»,>j 
compounds in the readiness with which they take |).iri j;, i * 
live reactions, and the general conclusions of KdU {J. ;yf / 
1903, [ii], 68, 174) in regard to the derivatives of / j r 
are in agreement with the statement just made Kur.>- 
Radulescu's observation that the acid (XVII) U si<»bl»* 1 . 
halogen hydrides 1909, 42, 2771; 1911, 44. ; . 

appears to be direct evidence in favour of the auggcjitu.ii 1 , . 
carbonyl groups are differently situated with regard to tU 
carbon atom from those in cyc/o props ne- 1 : 1 -dicarboxyl ic ini 

Cil,^ "^CO'CH'COJl 
(XVll.) 

The rearrangement of derivatives of ethylene oxide inir, 
acetaldehyde are instances of a similar nature among heur ■: . 1 :^ 
compounds (Fourneau and Tiffeneau, Compl, rend., U] 
662; Klages, /trr,, 1905, 38, 1969; Klages and Kessler, // r. I** 
39, 1753) : 


CIlPr>Mi 

Clio 


CPh- CHPh. CPhMe^^ 

iflO ^ 

Both pairs of valencies attached to the carlwn atoni f 
inclined to one another at angles less than 109°28', whfn ^ 
instability of the molecule may be expected. Thus the fC 
table shows in tho case of the central carbon atom of tl:-* 
compound, (CH.^)jcC(CH 2 )v, the angle between a valency 
(r + l)-membered ring and one of the (y + l)-membered rinj 

!/ + l 

2 3 4 

180 iHO' 135 * 

139 128 


^+1 

2 

3 
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M 9 I 


gu,ssit«<l» **>*“ *“?'« inilii-aUs ilist consideralil* 
,Bt, of UBMtiiaed Affinity wiU esist bolwoon tli» loiiM cori^ 
^ ».lh the vtinndea in quwtion, Coiisoquonlly. comjKiunds 
5 SJ tvpe m»y be wry difficult to isolato, amt. ttiifu oliiaincd, 
jjabif to undergo ch»nge. Thus Dimroth and Feiulitor wore 
^ to firepere en ellene derivative from the coinjmushls XVIII 
SIX {Btr., 1903, 86, 2238; compare Ipatlev, J. ,,, 

, [iii S9, 517): 


• (XViU.) ’ (.XIXI 

■uir. etM anenetotracarboxylat« (XX). wliu-h is only 
by heating Uie initial prwluct (XXI) of tlu^ iidinu of 
; icdiomalonata on carbon tetrachloride, absorbs two molct'ular 


>ftjo«s of water when exposed in a moist atniospIu»re (Ztdinski 
I>t^tisthcv»ki, J?cr., 1894, 27, 3376): 


f2Xa,C(0OjEt), + C,H,Oa 


cn 


(XX.) 


(XXI) 


« ifiioQ of alcoholic potassium hydroxide on lodonu liiyln/rA/- 
lae leads to the production of erytlireno, presumaldy tjwin^» to 
arrangement of methylenec^c/opropano (Dornjanfjv, J, Uunfi. 
. Soc.f 1903, 36, 375) : 

> 0 , Favorski and Batalin have recently shown (/frr,, 1014. 
1^48) that Gustavson was mistaken in attributing the coniiti* 
s r;:f an etltylidenecyc/opropane to a compound he iiad jircparwl 
analogous manner (Compf. raid., 1890, 123, 242 ). Further, 
de product of dehydration of cycfopropyldimethylca rhino] is 
■'■■propylfiopropyleno (XXII), notwithstanding tl)e fact that 

-'H-CiCH,),-CH<J“« -> ch;c(cii,).cii<V"» 

Clfj 

(XXII.) 

.hylfwpropylcarbinol furnished the isomeric olefines (XX III 
iXIV) in the proportion of three to one (Henry, Co wn/t. rend., 
U7, 557) : 

^ C(CH,),:c(CH ,)2 and 
(XXIII.) 

(XXiV.) 
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The prwiiictioii of meihyleiiei^^f^obataiie {XXV )» m . 
ii/>»>( 0 |)eutaue (XXVI)» from tetrabromotctranaethyhijei^ 
doubtless to f>e ascribed to eimiiar causes (Demjaoov l*.f 
41, 915; Favor^ki and Bataliu, loc. cit. ; compare (; ^ ^ 
and Bulatov, J. j/r. Vhcm., 1896, [iij, 64, 97; 66, 93 
loc. cit.f Zelitiski, UtT,, 1913, 46, 170); ^ 


CUjBrs^,^CH,Br 

CH,Br^N?H^Bf 



(XXV.) (XXVf ^ 


Neither this hydrocarbon nor cyrfobutanone (Kishutr, j 
J’hp. Vhttn. 19 <> 5 , 37 , 106 ; 1907 , 39 . 922 ) 
tendency towards the breaking down of the fouMnemi^-r,. 
but iv IS sigiiifitant tliat ^yr/ohutaiie-l ;3-dion0 beluve> ; 
it were represented by the formula XXVII (Chick and \v. 
15 . 1910 , 97 , 1982 ): 

C1I,'C<^ 

(XXVU.) 


The illustrations thus Ijrought forward are not iiUend*^; ’ 
exhaustive, but sufVice to indicate the aspect from winrlj 
author's o|jiriion, tlie study of x/;»rocom|>ounds ‘•v 
approached. The quaUTuary carbon atom is not ywr - , 

of weakness, tliis being conditioned by the distortion of j!',',/- 
from their mjrmal positions. 


Finally, it may bo mentioned tliat experiments hav*‘ . 
initiate<l with a view, on the one hand, to the syntiio;^ • 
compoiiml (XXVMIl) by tlie condensation of the chloride' t: ; 
dene-2 : 2 dicarljoxylic acid witli benzene, and, on the otlur. 

iXXVIIl.' 

preparation of reiiuction products of ethyl cvc/ohex.iot 
from whieii </«>*i-rompoiiruls migiit be prepared. The it)v>s?ii: * 
in this direction has, however, only just been commcnn-i, i: : 
measure of success atUined is indicated in the experiineutal i r- 
of this paper. 

Experimental. 

Ectiucliofi of Eth^l Hydrin<Une-2:%dicarhoiiilii(^ 

Sodium (30 grams), cut into pieces the size of a pea. i ^ 
in a large flask, tilted with a long, upright condenser ;U5 i > 
funnel, and the flask was heated to 80° in an oil-bath. A * • 


OK ' 


‘^cil,-^ ^COCl 
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»l«*ol of ethyl hyt)rindeuedif*rl>oxvlate (23 »ra»„i 

poriBed by dieUlUtion uu.ler ,li„;imAl,e.l pressure 
wss theo run from the tap fiumel o„ ,1,^ „ 

(.-esiWe, consistent with efficient uciion „f tJ,e comleiiser. 
iKBpcrslure of the oil-hath was ilien raised tn Kit) ’, a„j j 
quantity of iJcohol (100 c.c.) gradually added in ti,e course 
.eseurs. At the end of 6ve hours from Uie ex|wriment any 
^sred «er waa hydrolysed by the gradual addition of water 
s^BUictur*. The product was then coolci, considerablv diluted 
„MWd with sufficient sulplmric acid to leave the solution' 
ay slltaliiie. By exhaustive extraction with ether the mixture 
ciattioo producto was removed, whilst hydrindeiiemonocarb- 
.Chi (0 0 grams) could 1» rcc-overed by siibs,>q„ent acidilica- 
vi tJie iitjueous solution. 

, rttiereal extracts, after treatment m i|,e «„ml manner 
.a,d an oil, which was distilled under diminished juessure' 
... maimer a large fraction (a'a grains) was ohtaim-d, which 
: ,i alemt 140“/ 11 mm. ami solidified at the ordinary tem- 

(111), cbUiined in this wav lias a 
.•.eristic agreeable odour, and consists of pusmatic crystals 
, aait at 33“ and boil at 139^ 140“, 11 mm. It i., .eadily 
.e ,11 most organic solvents, but only sparingly so m li.di't 
<''■ !>• ">ay be cry.s|allis.sl from tins 


0'44LM COj and 01078 ll,t), S0 08; il 804 

t',.,,ll,.0 requires C=--8r07; lUd li p,.,. rent. 

•vi„.ylunlk^„r, CeH,<[;|j5>CH-(;ilyO.CO-Nll'f,d|,., was 

•el hv healing a solution of mnleciilar pi'o,)ortion.s of the 
liml phenylcarbimide in light petroleum (b. p. 90 iKp.) 
nystallisation, it melted at 99-5° : 

•• rave 10'2 c.c. Nj at 11“ and 755 mm. N 5 59. 

t'lrHijOjN requires N = 5'24 per cent. 
<“>'rlr<,iy-'l:2-dimrlhylhyilnndene (I) w.as obtained liy dis- 
•tc amted residues from four of the almvo preimratious of 
iiniKlhylhydnndene. A colourlesa oil passed over at about 
Ml., and rapidly solidified. On the addition of light 
"«■ (b. p. 90-110°) to its solution in ethyl alcohol, small, 
«• prisms, melting at 1I2'5“, separated. The yield was 

« rave 0 4266 COj and O' 1090 HjO. C = 74'20; 11 7-73. 
^'iiHiA requires C = 7416; 11 = 7-86 per cent. 
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Rtduction of Ethyl Uydr%ndtn€~%CQrhoxyl^ , 


A solution of thd ester (20 grams) in alcohol (100 c r ? 
to sodium (18 grams) in precisely the same manner 
described for the previous case, alcohol (20 c.c.) bein^ ^ 
added. The yield of carbinol was 8'5 grama 




2-Aldehydohydrifulenf, CgH4<C^,||*^CII-CH0. 

2 Hydroxymethylhydrindene (10 grams), having U^-ri 4 ; ,.,.^ 
a solution of chromic acid (4'2 grams) in 10 per 
acid (75 grams), the mixture was heated on the waUr Icvth 
hours. The ethereal extract of the cooled solution w;ti 
sodium carlKjuate solution, and then shaken with r 
sodium hydrogen sulphite solution. The aldehyde, 
yield freta thU solution in the usual manner l>y in 
with sodium hydrogen carbonate, was a fairly mohi'r i,i\, ^ 

at 122^/12 rnm., which did not solidify. It readilv 
oxidation on exposure, and ita odour also characteny-i >5 1 
aliphatic aldehyde: 

0T440 gave 0*4325 CO. and 0*0878 ILO. C- 8 i 21 , H ■ 
C,{jll„jO requires C~82*19; H - G'85 per omiI. 

The semienrhatonf, prepared in the usual majj’icr, ^ 
solved in alc(jhol, and separate<l from this solvent in m i: ,:/- r wg 
of small needles melting at 174^: 

0‘U2() gave 20*6 c.c. N. at 17° and 730 mm. N 
CjiUij,ON 3 requires N~ 20*69 [>er cent. 


2diromomfthyIhy(irvidfni (IV). 

I 

This compound was easily prepared by heating a - 
2 -hydrf^xymethylhydrinden© (35 grams) in glacial aMx u 
saturated at 0° with hydrogen bromide (50 c.c ), at 1- * 
three and a-half hours. 

The compound boiled at 132°/ 11 mm,, and soiidi:!'*] x*. 
temperatures to masses of magnificent prisms, melting at .1 
odour was characteristic and reminiscent of aDi 3 ee<l : 

0*1742 gave 0*3646 CO 2 and 0*0812 HjO. C;=57 u^, H i 
CjoHjjBr requires C = 5687; H = 5‘21 per o* !it 

It was recovered unchanged after being boiled for ten r. :r>» 
amalgamated zinc and dilute hydrochloric acid. 
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oj ’I’Bromomethiflh^drifuitnr u-ith Kfhpl Mahmut^, 

ai^Ionat* (6 4 grams) and the^ l)roiiu>conij>uaiul (S | j>rams) 
, added to a solution of ^^dium (0 9 ^r<iiii) u, ^Jcohol 

At the temperature of tiie waUn Imih a u of 

,19 br tuide soon «mimenced, and aft^r ii^n hours iho pmlucl 
tip in the usual manner By dis^Olaiun undor 
pressure, well-defined fractions of ,.thvl nialouate, 
.fSjMhylhydrindene, and finally of the dt^ired r*s[»', (7 5 

* ->btajneii 

;iyi Ikydrimiylmeth^hnalofUife (VI) 1 $ a col<»m!.^s lu^uid, 
toil« at 211®/ 15 mm., and does not s<ilKlify even w]n>n ro,.)ed' 
fr»*ii«K ntixl'ni^ = 

! 5?1 0*4092 and 0*1074 H.,0. C 7 l) (i(i; |i 7 .js 

iVlUOi requires Crr 70*35; H - 7 59 per rent, 
o^rrespending acid was prepar'd by liydrolyds with alroholu- 
jKam hydroxide, and separated from iU dilution in aieohol in 
fTi ef small, transparent plates, melting at 174''; 

1:46 gave 0*4285 COj and 0*0965 Iip. V GG 93; II GM. 

CJlifli requires 0=^66*66; II G 00 per c/nl 
t fftlnum, had, tin, and frrric wits are iiKMiluhlo in 

Bi'cr, wiiiist its mn(jnegium, copper, and rulnilf mNvi an* solnblo 

^ hhyiiruifdf, CgH<<^JJ->(;H- 0 H,dd!(O)*Xll*NlI ,)>, c rys 
rt fmnt alcoholic solution in silky needles nn-lliiiij at 177 - 
-> tv.vc 35 G c.c. Nj at 23"^ and 747 mm. N JI G 
requires N - 21 ’4 per cent. 

Ilyifwdylifroptonic acid, OeH^<j.j[^>('||*(’Hr(;il.*('O.JI, 

^pared hy heating the above acid at 190"^ nntil tin* cvcdutitni 
rVm dioxide had ceased. It was readily snlnhle in iH-nzcne, 
pirtngly so in hot light i>elroleum (h. p. 90 IKi )' ami 
frurn a mixture of these .solvents in small plaU-s irndtuig 

gave 0*4902 (X)^; and U' 1166 lU). C 7G (>5;H 7 37. 
id retpiired 14*6 c.c. A'/lO-NaOlI. Equivalent 189 7. 

}Ufi. requires C-75*79; H = 7*37 per cent. M.W. ]90. 

' »>‘m and salts are solulile in cold water, whilst 

• srdt is sparingly soluble, and .separates from ihs solufion 
‘ 'filer in needle. Its feme, copper, and mhidt a/illa are 

in hot water, its had and tin salts sparingly and its 
turns yellow when boiled witlj water. 


H N 2 
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2 rkthulvninoinethylkydrindetu (VII ). 

Ad itttimat© mixture of 2 bromomethylhydrindeni? d, 
with potaBsium phthalimide (9 grama) was heated at 1- . ‘ 

nine hours in an apparatus provided with a refiux , 
mixture solidified on coolijig, and required to be finely 
before adherent oily matter could be removed by * 

tion with hot light petroleum (b. p. 90 — 110^), Pot^iiujji ^ 
having then Been remove<l by extraction with hot wat**r, tU 
was crystallise^l from glacial acetic acid. The corap<..u!ui 
in small, slender prism.s, which were usually somewliAv >iiy, . 
and rrieUM at 174'^. The yield was 57 per cent, of tii,- i.> 
and was not improved by carrying out the condens.ii < , 
presence of sodium iodide: 

O' 1984 gave 9 U c.c. N, at Ifi'" and 752 mm. \ ’ ;V3ti 
requires N“5 05 per cent. 

2- // ydrindyl mtl hyltt rn ine, * Cl h'X H, 

Phthaliniinomethylhydrindeno (8 grams) was hoate.i i:?: 
centra ted liydrochloric acid (35 c.c.) at 180 — 2uu^ lor s:v • 
and the product was then treated in the usual manner j 
proportion of tlie | hthalimiiic-derivative remained unih,,!.-v: 
four such experiments furnished a sufficient quantity of ; > 

boiling at 248°, to perndt of its characterisation. 

The hydrocldttridc separated from its solution in .hi .v . 
chloric acid iii thin plates with a satiny lustre, ineltiiij: .u: i 
posing at 258 — 260° ; 

0*1890 gave 12*4 c.c. Ng at 15° and 751 mm. N 7 
Cj(jH| 3 N,IiCl requires N=:7‘63 per cent. 

The ])lnlinichloT\dt was obtained as a yellow pow^r. » 
decomposed at 233° : 

0*3614 gave 0 1008 Pt. Pt-27*89. 

(C,olli_ 3 N) 2 Jl 2 PtClg requires Pt-27'7U per cent. 

The jWn/c, Ruiphote, ojraUite.^ and phosphate arc rca-iny^. 
in water, whilst the carbonate (prismatic needksj 
dichromate (orange, prismatic needles) are soluble in iict * .'/ 

2'Phf npJ thiocarba ni ido methylhydrindtne , 

C,lf,<y[]»>CH-Cll,'Nll-CS-NH-C,Hj. 
crystallises from alcohol in hexagonal plates melting at 1'.' 

0*1760 gave 15'5 c.c. Nj at 16° and 745 mm. 

C, 7 Hi 8 N 2 S requires N = 9'93 per cent. 
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im 

fhe Chhrifie of HydHfuirnry} .‘2^Uf,trboj,^Hc And, 

jiji oaiij'Ound wa» prepared by the intera. lim, of (be calrulnled 
of hydrindenedicarboxylic acid ar..l (.l,„a,,l,or«s penu 
It boiled at m ^ J 

^ temperature. It crystallised from l,j,|,| ,„.irul.-uin ib. 

#■') in clusters of rectangiiltr plates, wbicb melted at J5“ 

^ jid r. 'l exhibit aiiy marked tendency towards deeumposition 

r^uci the atmosphere; 

s;5!f5 g.vv6 O' 2952 AgCl. t’l - 29 U2. 

CjjH^OjCU requires Cl - 29 22 ^.ler auil 
is iirempt was made to condense this comptunul with hruxeue 
rhe conditions employed liy Freund {Anuairn, I9[u, 373 
:5 the case of diethylmnlonyl chloride. It was found that, us 
. :*!trr rase, the liquor obtained by steam ilistillatiou of tlie 
ci.-s was cohmrwl green, and a small quantity of golden yellow 
iul* was obtained by ej^traction wilii ether. There cun, there 
r.>e jio doubt that the reaction took the desired cmirs<*. 

lirdurtion of Kthjjl eyclo//rjv;/(ff/fr/fv /r,/,- • 

fi^rution was carried out in the manner alrearly ilescrilnsj 
u.i> f3.y‘ of etliyl hydrindenedicarlmxyl’ite. 'I' he nil olitniied 
a.; ]Ddemiitely, but small quantities of solid matter s^-parateii 
.tauter fractions, boiling at 195 AmA2[ mm. This proiluct 
ob^r.ii^ly soluble in light petroleum (I.. p (in 8(t^), and 
90 in benzene. Hy crystallisation from this sidvcni 
tic tnelling at 123^^, were obtained : 

^aven'28-18 CO. and O'lO-IG H/T (b-7()23; ii 10 - 5 ], 
(yi.A requires C--70'06; IT looo jht ivni. 

uithor hopes to prosecute his investigations m the direction 
rvM a4 .soon as circumstances j>erinit a resumption of the 
r:C;^ntS. 

'“r l'stk»;hnuY, 

^iprFiYi.ii. 
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CCLU . — Studies in the Succinic Acid Serit^s. 
Anilides aiul Anilic AcifiSt and tu* / rr:., 
Stei*ic llindmnce on the Formation of (h- 

By Georok Francis Morrell. 

The methcnJ of Bouveault and Blanc (BuU. .SV 
[iii], 33, 879; for the oonvereion of acids into the i 
alcoboU by reduction of their Mters in alcoholic sr.iur 
sodium frequently ^^ves very unsatisfactory results ^ 
ba«c acids of the aliphatic series (compare Harries, y, 

383, 167). The original intention of studying the * / 
other open chain derivatives of dibasic acids was hm i* r-i 
lack of suitable methods for preparing them in quanuty 
esjKNriaily the case witli the derivatives of the sued me ac.jv 
ring- form atipn takes place so readily, and the open . i - ^ 
ativo forms either a small fraction of tlie product, ur i* - 
aliecnt. 

The pre*»ent communiration deals witli an - - 

methods and conditions requisite for the production ;i >? :r - 
yield of certain of the oiXMi cltain aniline and ammoii! s d:.,r 
of succinic acid and its homologues. Whilst witli - 
succinic acids the neutral anilides wore, under all : 

duced only in traces by the action of aniline on the ar-'i- : 
anil was generally the sole profluct, in the case of sua,-. ^ 
the aniline could, iiy repeated treatment of the succiiuir;.' M 
as a by-product, be prepared in excellent yield by ih> 
under specified conditions. The formation of the !i\> r;,.r.'vi 
ring is, therefore, apparently facilitated by the prewMi*?' f f 
substituents in the succinic acid. Where the “ <hrc< j 
of preparation failed, good results were obtaine<l l>y *b‘ 
of aniline on the acid chlorides. 

The anilic acids are of importance on account of thi‘:r 
the characterisation of the dibasic acid by Auwers i 

the investigation has hero been limited to methylsin ciiunnif k 
as the others have already been fully described by cih^r * rr* 
From an unsymmetrically substituted succinic aci<h 
anilic acids can theoretically be derived, but altbouijh 
succinanilic acid has been prepared in different w.iys ir sj 
investigators, only one of these passible isomerides Ins 
isolated. Arppe and Biffi {AnnaUn, 1854, 90, Ml; 
obtained an anilic acid, melting at 147°, from the anil ^ 
tile ring with alkali. Anschutz (Annalen. 1888, 246 U. 



SUCCINIC ACID JiERIluS, Rart H 




n, preptred th. snilic add both by Arppei method 

^ „ t,, roeth^ df hi> own, narnoly, the r.duefion of moaacon. 

Kid, and lh» action of amlme on methyUnecinic anhydride 
^ the acid obUin^ melted at 143' Urn. Bm'.e »„.i 
*T'. 1S99. 75. 8 d 0 ) f;,ve Ujt 1 . 19 . 

Kid siWitically atate that they were 
aeid. Anwera (A„„„hn, 1896, 392, 199) aa,TiU,, ,l,e 
of only one anihc acid to the inlluen,-e of the un. 
g-eiric molecule, which thus determines tli,> s,-,..,. i„ which 
, is'ine IS added to (he auliydride, or .sodium livilrnyi.le to 
, Bil. Thus, for example, reaction (1) mi^-ht proovd t« the 

Mfiusion of reaction (2): 


CH,'CH-ro^ 

C»,-CO \ OH / OO- N H • i H 

rJ: CfVCH-00^ CH,'OH OO-N!i.(y|,' 

cii/i*(r oHj-txyi 

iupix>rt of this idea, he states tliat in the cale of tiu-thyl 
t.>uct'isiic acids where the lack of Ryniiiietry is not so pron out iced, 
. iwm-tic anilic acids were isolat^Hl, 

!r rrepiiritig methylsuccitunilic acid, whether from (lie anil, 
tr.vm the anhydride, two points of interest w»‘re noted wliirli 
-Mt • ni-licate the incorrectness of Anwers' and Ihme's assump^ 
e iihi the existence of two isomerid^ti in tlie prt'flnct It was 
/nM licit the anilic acid was always precipitated as an oil, 
h w.li.hhed slowly on keeping, and that never more than 
1 ':^ fMT cent, of the Mienretical yield of the acid, melting 
! 11 V . ,h,iuia be isolated. Rotli of these ohservations were qniU 
»jria!u-e with those made in the otherwise perfectly anaIot,n>UK 
i M sucrinanilic acid. It seemed scarcely possilile that the 
1^15' e of an ifiomeric acid con Id have been overlookcl Iiy so 
IT investigators, and, indeed, the evaporation of the afpieous 
:t<r liquors to dryness yielded only a very solul)lc, viscid 
i 8 x which, however, was siifTicierit in amount to account for 
fesent yield. It was not until it wae disctivcred that both 
i-irb in queetion were, in aqueous solution, extremely ‘unisitivo 
•Ht, tfeiijg converted into tho above-mentionerj viscifl prodiicffi, 

> in explanation was forthcoming. So quickly df>es this trans 
Rii.on occur that the acids cannot cvf’ii he (Tystallised un 
from hot aqueous solution, a.s has Iiitherto been Dm 
'■ attempting to recryatallise a quantity of tfie pun* 
' 4 nff froni water, only 40 per cent, was recovered, and, more 
'^9 melting point was 10 *^ lower than when rrvstallised from 
MlvCtUs. 
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By carefully avoiding anything more than the alight.-*, 
when dealing with aqueous iolutiona of the* adds, th^ 
tural isoraeridea were satisfactorily isolated. They 
by taking advantage of their different solubilities m 
in chloroform. The less soluble methylaucdnanilic S 
159^, and is the main constituent of Anschuta's acid <■ 

Its isomeride is much more soluble both in water &f>tj j. ' ' 
form, and melts at 123°. Both adds, on being heated sb 
melting points, lose water, and are converted into 

No solution has been arrived at of the problem a.s ly 
the acids the constitution 

cii3-cH(CTvmji)(xi‘Nn’cyij 

must be assigned, and to which the alternative 

CfVCH(COJ[)-Cn2'CO»NH-C«H,. 

The matter is closely dependent on the constitution uf i .. .. 
aconanilic acid whidi, on rwJuctioii, yields the meihvlMi.r-t^ 
acid melting at 159^ (Anschutz, ^rr., 1890, 23 , 89|). 
argument on^n erroneous observation of Reiseert (Hrr , i>... j 
1370) on the oxidation products of mesaconaiiilic aci l, .\;- 
ascribed the constitution (I) to this acid, and, c«fL^f]u»-r;! .. 

constitution (11) to his m ethyls uccinanilic acid nudtinn v 
(.4n««/cn, 1888. 246 , 117): 

ClVC'CONIl'Cyis ClIj’CH-CO-NHC,!! 

c'H'CO,II CH3*C0.,U 

(!■) ( 11 .) 

Nevorthelees, after revising Relsserts work, be • ; 
self that no light whatever could be thrown on (lie ir si-t.. . 
of mesaconanilic acid, or of methylsuccinanilic acid, ns {]x 
of oxidation exj>eriinpnts {Utr., 1889, 22 , 747 ; an<l .1 ' :•* 

264 , 137). 

It is noteworthy that during the whole of the rdritr' v* r. 
these anilic acids between Reissert and Anschutz, the nicltii c : 
143°, of methylsuccinanilic acid was not challenged by * 
them. During this present investigation specimens of 'i: *. 
stance, m-stallised from water, have been obUiucd. n *'' ‘ i i 
143 — 145°, and having oil the appearance of individu.il siO-u: " 
In the first place, many of Anschutz's melting points 
what low, as has been pointed out by Auwers, owing to vr ‘ 
method of heating which he employed, whereby an 
composition of the anilic acid seta in at temperaturc> ! ■: 

true melting point. Secondly, these anilic acids shor.M : ’ 
crystallised from water, for although succinanilic acid !t<>'- ’ 
to be but little affected, yet others are rapidly attacked M*' ' 
succinanilic acid (in. p, 159°), for example, has never 
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^ from water with a melting point higher than 

,a!r «y o{»n for the preparalio,, of the neutral aniidea 
»nd ‘t* komoIogUM i» by the action of „n,n„ni, 
stars. Other methoda lead either to the formation of a 
^ prypajn leranc® of the uiisyinmetrical amitle (tliisi vol . p. 1737 ) 
•i ihe inii«ie. The rate of formation of the ainidrs from the 
the percentage yield obtained baa been found to dei>end 
used and on the extent of eubstiUuifm in tho methvlene 
adjacent to the carboxyl, on spatial intlueiue in other 
The methyl eetera react nnich more ipiickly tlmrj the ethvl 
fo. dthough the yield is about the Mine in yru-h eas,*. Wjtli 
ahjiiluted methylene groups, that is. with suceinie esWr ils,df, 
e^du.n proceeds the most r.apiaiy, aiui the introduction of 
ivlgnjuiw produces a marked decrease, not ouiv in the vdix-itv 
^Atfoii, but also in the yield. The reaction Inw been carried 
jK a number of different ways for the sake of comparison, 
the methyl and ethyl esters at ordinarv ami at elevatefi 
and the most satisfactory results have invariably 
juKuincci by allowing the methyl esters to react at the ordinary 
:*«r*ture with concentrated aqueous ajnmonia. hut instead 
;>cing thb liquids to remain in twf) layers, or u>ing a shaking 
just sufficient alcohol was added to bring the faster into 
‘:!i In the succinic series this method }l^^^ given belter 
than E, Fischer’s proi'e 5 >fl, devised for tlie nia Ionic Sf>rics, 
(tab the ethyl eaters are heat-wl with aicoholu* ammonia in 
i!«i tul)e at 130° generally for twenty-six hours (JJrr., 1902. 
^U). A comparison of the resulU obtaim?d in the various 
?-.fnt«, combined with Fischer's results in the nmlonif- series. 


Poroenl^e yieUt of 

amide using alcoholic Percentage yi^hl of 
ammonia in bfjinb. nmido OKing auucuiiM 


Acid. 

Methyl 

eater. 

Kthyl 

ostor. 

HiMninniit in <‘(r)(l. 

Mctliy] (v,t.T. KUiyl <*Kl< r. 

ilTjiionic .... 


40 


L>yjf.nic 



!i::ailcinjc 


61 


.... 

ibj*|«nlc 

’"K . . 


2-6 

0-0 

80 (U dfiys) K{|(12dfiv«) 


Oo 

3 .? 

40 

^ r>£methyUuccinic . 
b'lrtKr'thyhiuccim'o .... 


{0 ,, ) 

.-5(30 ) 

2(30 .. j 


- yield of amide in the case of succinic acifl is therefore com- 
that obtained with methylmalonic acid, and the suit- 
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fUtution of one only of the four methjleiie hy{lrog<?u 
methyl group produce# a marked rrtardation in 
diminution in yield. Fischer suggested {loe. eit.) that 
with tetramethylsuccinic acid would probably yield om'v ^ ^ 

amide, but it is now evident that this is already t\w r ^ 
diinothylsuccinic acids, the amides of which have now hf:.-?; 
for the 6 r 5 t time. Th^e results, whilst quite in hirrr, . , ^ 
Fischer's hypothesis that the methylene hydrogen is ini, Jv..,: ^ . 
reaction in the formation of a preliminary ainrot .^i ^ 

prwluct, or salt, of the ty|M; (III) which decompcvs m, 

CO.Et*CMe:C(OEt)-ONH 4 COjEt-CHMe-CONH, 

(illj (IV. i ' 

amide (IV), yet show that steric hindrance must l:»o a* , 
factor in the case, for there are still in the dimethyisucs;:; 
two methylene hydrogen atoms similar to the one in 
acid, yet the velocity of the amide-formation and the yi* M ,.f 
are enormously greater in the latter case, whereas if th-> ; 
of an unsiibstituted methylene hydrogen atom were tliM ^ 
tioning factor w'e should expect the acids to behavt* si!,':i!. 4 r;v, - 
least that more than mere traces of dimethylsuccinan.! !►* w . ; 
produced. Moreover, the results with the constituliontiiy : 
ci/- and dimethylsuccinic acids are different, the r i- 
more slowly than the ten/M-acid, as one would e.\j:«c;{ f: 
sideratious of gp:ilial interference. Tho conclusion {‘-r- 
drawn that the accumulation of substituent groups r 4 ;,; 
csterilied carlwjxyl group hinders the reaction with amu; r , . 
although some methylene hydrogen is still nnsul)stiiut*d 

Expehisiental. 

SuecinaniUdt. 

Siiccinanilide was obtained by Menschutkin (.1 i 

162 , 187) in 25 per cent, yield by the dirtt:t action of i:.; 
succinic add. It can be obtained in better yield hv t.. 
of succinyl chloride on a solution of aniline in hen 7 ,* r:A !- 
this voh, p. 1736, and Dunlop and Cummer, J. .hiur. ' 

1903, 25 , 612). Since this method involves the prcvi''u< :r'; 
tion of succinyl chloride, which is itself obtained at nc >; ■ 

cent, vieid,the following direct method of preparation tr '• ■* 
acid is preferred. 

Twenty grams of succinic acid were heated for three ( ‘ i- *• ’ 
at 200° (thermo meter in the liquid) witli 40 grams d 
very short reflux air-condenser was used, so that oiny i? '" 
was condensed, the water generated by the reaction i>cini; 
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L *» ^ ^ eo!ideB8<Ml and r^turnod to Uif 

L ih* t^mpertture of the boiliug mixture eventually sank m 
j-y-, and the un»tiafadory yield des^riUl by Mensclmtkin 
The product wan poured into dihite tu-id, and when 
Lite precipiUte of anilide and anil was coIImM and wanned 
P 4C oi dilute aqueous sodium liydroxidts wluTebv the 
r irii di^isolved as sodium succinanilate, bui the anilide was 
Liu.ke.{ The latter was collected, and after one crystalliMtion 
*Ioeiiul was quit« pure. From the aqueous s^dutitm of (he 
diluU hydrochloric acid precipitat^Ml succinaiulic acid 
I 0 «he«»t pur© condition. The above amount of succinic acid 
H’ efaras of anilide and 25 grams of anUic acid, an almost 
yield. 

y^cjnanilide crystallises from alcohol in short, stout. luM^dles 
ai (Menschutkin gives 227^^). It is quite instduMc in' 
snd is not acted on by hoilitig dilute alkali Ijydruxide. It, is 
r-3'4p lu about 35 parte of boiling alcohol, and IGtl j>arts at liV^ 
^ i'rncot insoluble iu tlie other c/uumon organic solvents. 

I'imirffton of iVci/mn»7»r ArlJ hi to SucaminHuir 

TV jriiiic acid obtained as a by-product in the alwve f)rep:»ratioii 
iT V readily converted into the anilid.^ by healing with Tfj per 
<J iu weight of aniline in scaled tubes at 110 \Uh for forty 
Mt fi‘>ur^ The product is a mixture of anilide and anil with 
f aniline, similar to that obtainc<l in the direct preparation, 
ilhc aniide is separated by treatjnont witli hydrochloric acid 
j’ rtj With sodium hydroxi<Ie exactly as there descri])ed, Front 
oJ anilic acid 12 grams of anilide were obtained, and 
runs of anilic acid recovered (compare Tingle and Cram, Amrr. 

7,. 1907, 37 , 597, wlio obtaine<i only a 25 per cent, yield 
w ‘ive days’ heating in an open vessel). Fy repeating this 
^ with the recovere<J anilic acid it is eventually almost 
Lr*!y transformed, giving a total yield of about 30 grams of 
■cr.jriihde from the 20 grams of succinic acid originally taken, 

Meth^huccinanili/If, 

his has ^been briefly described in a previous paper (thm voI„ 
Unlike succinanilide, it could be obtained only in traces 
i"^^Action of aniline on either tlie free mH.bylsuccinie arid nr 
e.mc arid. Under all experimenUl enmiitions (rierl, ring 
ensued with the almost exclusive production of the anil 
^^virast with succinanilide it is very readily soluble in alcoho! 
vairjy soluble in ethyl acetate, sparingly jwi in clilorofono, and 
m water or benzene. 
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U tik^tuteiTiaiA. 

This was obtained] in almost theoretical yield by an if-.p; 
of K ling’s procewj (flrr., 1897 , 30 , 3040). Ten grain, , ; ^ 
succinic acid were gently IxiUed for a few minutes wuj; 
of aniline in an inverted retort. The retort was then :> vrr>^* 
the mixture distilled as rapidly as possible. K,> ^ 

carbonisation occurred, ami the distillate 8olidihe<i t .. ;i . 
of the anil, which after one crj'stalliaation from mucli U 
formed clusters of tiny needles melting at 109 -I}'* Ai*:- 

gives 104°, and Kling 107°). 

Methylsucciaanil is very readily s<^)luble in alcohol, ^ 
chloroform, or benzene. It is soluble in about 40 pari* <■? 
water, and to the extent of 0'28 |>er cent, in water at I*’, 

.\feth^iaucciftuni{ic A cid$. 

An a 4 iieous solution of the sodium salts of the twu , 

was prepared either by dissolving the product of thr* n.- 
aniline on methylsuccinic anhydride in cold sodiuui , 
solution, or methylsuccinaiiil in aqueous sodium hydn-v] !i. - , 
aid of gentle Iteat. The isolation of the two isomeri-h * ^ 

plished by fractional precipitation of the acids from i!;;** 
comlnne<l witli fractional crystallisation from chlorofui;:, i. 
experiment 7 7 grams of methylsucciaanil were dissolve 1 m : ■ 
of 'J.V sodium hydroxide, and to the filtered solution Ly i: , 
acid was slowly added witli constant agitation. No ml p. 
tated, but a clear solution was ohtaine<l, from wliuli i 
moments crystals of the auilic acid separated. ’Die r .!. • 
fractions were obtained: (1) After the addition of 'Jo 
2.V*hydrochloric acid 1'9 grams were deposited, mcli'i^r ; 
which, when recrystallised twice from ethyl acetate, nn.*-; 
l.a8-”lo9° (2) On adding a further 10 c.c, of ll.Vhyir - * 

acid, 2'8 grams were deposited, melting at 9o — 13n wh:- .'; 
e.xtracted with cold chloroform. The residue (i'3 grams) < : 
of the acid melting at 159° and after crystallisation fr 
acetate melle<t at tliis temperature. The solution coiitami>i v,; 
the isomeric acid, and it was added to the chloroform Ndul: :: » 
below). (3) On keeping overnight, TO gram of mater U1 sei ’•-rV'* 
melting at 85— -95°. This was the fairly pure isomeric aenl, » 
almost entirely soluble in cold chlorofonn. 

The united chloroform solutions were precipitate*! wit;; 
petroleum, and the precipitate (m. p. 105“-108°) was pin:.-: 
a process of alternate precipitation from the aqueous s*>!uts'>:i 
sodium salt, and recrystallisatiou from chloroform. Tii!> I 
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, because tbe difference in tlu^ stilubility „f the iM»- 

la *** vhWuionn. Kventualiy u 

obtaiued melting at whit^h ain&isteti of bn^ad, 

microscopic neeiilee> and further trcutineiil prt»ilurtyi no 
Hi the melting point. 

k» Jioluble acid appeared to form from U) lo -in por t'eut. 
^ ietal product, but, of course, the jnore .-^vUdde m-id cxm\d 
^ y isolated in a pure condition in qininluy auvivbere 
tbe amount (5r>-6{) per oent.^ in wlioh it was 

rtifst. 

{. order to remove all doubt as to (In- chcmir.il individimht v 
T>r*e two acids, the following data were obtaim-d 

nen/, m, p. 159^, crystal hs«*s fn.in ethyl 
in broad, flat needles. It is very readily soluble in 

in^derately so in ethyl acetate, ami very sparingly so in 
. :ivrm (alwut 0-05 per cent, at 18"''} or water (u n9 jmt cent. 
' , When heated above its melting point it is converted into 
, itni, melting at 109° ; 

vdl gav60‘2361 CO.> and 0 0597 Ji«0. 0 63 ti9; H 0 50. 

^>‘0 ,, 9‘3 c.c. No at 15'^ and 749 mm. N U 85. 
i \ , 1 1 ,X) 5 N requ i res C 63 ‘ 7 6 ; H O' ‘28 , N 0 7 0 { le r cent. 
V^fAyZ-ojccinnni/ic ocul, ni. p. 123°, crystallises from chloroform 
/.if, broad, microscopic nee<iles. It is extremely readily soluble 
ii-chvd or ethyl acetate, very readily so in hot chiondomi, aiid 
: r..>f-inn solution contains 16 per cent, at 1(1 5 It is fairly 
V ,%.!tililo in hot benzene, insoluble in light jictmleiiin. arid 
ivrjteh soluble in water (1'2 per cent, at 15' ), When heated 
o* iU melting point it is converte^l into the anil melling at Ki'J . 
i,\Uife witli the anilic acid melting at 150° melted at bi5 loK \ 
■ *j>‘n this mixture was recrystallised fern like clusters of llm 
iuixlure ty|)e w^e obtaine<] : 

.to gaveO’2225 COg and 0 0554 HoO. (’ 63‘43 ; II 6 -13, 
i.'d ,, 7'1 c.c. N* at 16° and 760 mm. N 6 91. 

< ..HjjOjN requires C=:63‘76; ir-6'28; N 6'76 per cent. 

Sjiccin/imvfy, 

j:-.:* compound can be obtainofl only in minute quantity hy tlio 
'•5 of ammonia on succinyl chloride. It wa.s prejjared, however, 
* 'Mriety of ways imlicat^ in the intr^xiuctory jmrtion, an*! iji 
;»r epnt. yield by the action of concentrated aqueous ammonia 
^Hhyl 5M:ccinate, just suflficient alcohol Ijeiiig added b) the 
to bring the ester into solution. Aft^-r three days the 
was complete, and the precipitated amide was found to ho 
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aljiioit pure without further treatment. It crysUliis.* 
waUr in short, stout needles, melting and decompc<;-. 

Tliis is considerably higher than the melting point 
and if the temj^erature rises slowly a much lower va! 
obtained. One part of the amide dissolves in 15 paiii . j ' 
water, and in 300 parU of water at 15®. It U alm<4t 
alcohol and other organic solvents. 

\( ithj/ltuearuimide. 

This was prepared most readily in the same way 
by the action of concentrated aqueous ammonia on a k ul.* , 
the methyl eeter of the acid. After remaining for five ian 
ordinary temperature no more amide was deposited, aii 
yield then amounted to 52 per cent, of the theortti i! 
succiuamide crystallises from water in short needles, 
decomposing at 225®. It is almost insoluble in alcohnl 
solvents, but soluble in about 50 parU of water at 1:- , ir : 
soluble in hot water. 

CIS- iT^iM lJimethylsu^cinamulT. 

[With Sidney Uenhv Gkoenewoi'd.J 

The only mention of a dimethyUucciiiamide in iIm- ’ i. - •.:» 
by E. von Meyer (J. i)r. Cht m.y 1882, [ii], 26 , 359), w:..- -i 
ho prepared it by the action of ammonia on tih> < ^ - 

obtained by the bromiuation of cyauetliine. Tlie >ul - , ^ 
described as crystallising in fine, pyramidal, pointed |rr.v;.^. i 
did not melt at 260®. That it could really have .v ; 
constitution assigned to it by von Meyer seems uiq-' '>r .<■ » . 
these properties agree in no way with those of oith^^r t;.o • ? 
Iro/u-aiiiide obtained by^^method which ^admits of i.o : . 
namely, from the respeetJ^eetera by the action of 
seems, moreover, improbable that the symmetrical anu-h-s '■ 
obtained in any appreciable quantity by tlie action of i 
the acid bromides, even if such were present in the oil < •>' 
from cyanethine. 

cii'Dimeihi/hiicciiiiimuIr. was obtained by the acUon oi 
trated aqueous ammonia on dimethyl c/Vdimethylsua /oii^' 
200®), prepared according to Zelinski s method . 1 
646), sufficient alcohol being added to make the alcrm^hc ^ 
of the resulting solution about 33 per cent. After h'mi. _ 
one month at the ordinary temperature 0'06 gram v\ lun..? - 
separated in well-formed, triclinic prisms from_ a solution c |.t- 
3 grams of the ester. The mother liquors yielde<l ou 
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j Birijiiting »pp»renUj in Uie main of UTicliaiigfd Iml 

tl-i* • »*“'*'* ‘i”® ammonia ik, U-a* tlnin 0 6 gram 
.•^par»‘«d in fourteen days. Tiu. ,ry.<tais oU,uii«i hv 
ji«pfr..tu.ns, after wasliing with akoliol, were pure willuut 
-,i#r irreliuent They melted and d«-(nn]ios.‘d at 'Jt-F, and were 
^.ttw.|iible in alcohol or cold water, but fairly readily B.duble 

V =e «4Ur : 

16 c.c. Nj at 22“ and 767 mm. X I'J 19. 

CjHjjOjNj requires pt<r ceut. 

^^^Imflh^ltuccitutmide was obtained in a |irivist*ly iinal.'^mis 
to the rw-amid® by substituting the (rnif- fur t];« ru- 

.e;£vl i» the experiment describ<‘d aiiove. Umler similar 
ti.uos^ 3 grams of the fm/i#-ester yielded a larger a mount of 
lu the first treatment, namely, O' 15 gram. It \v.i8 depositetl 
if.-hfiu- prisma of similar appearanw, and solubilitie.s m aleolml 
e* the rM'j some ride. It melted ami (lecoiii|Kisf“(i at ' 

gave 18'6 c.c. No at 20“ and 760 min. N lO tui. 
CjHi^OoNo requires j>er rent, 

i^.th amides were decomposed extremely slowly by bailing liydro- 
avi<i moro rapidly by boiling jiotassium liytiruxide solution, 
tivrtanately the quantities at our disposal wt're too amall fur Uie 
j^nhiation products to be satisfactorily iden tided, but- since the 
Utt rtgeiK-rated their corresponding acids on liydrolvsia ami it 
improbahlo that tlie action of cold aitimonia wouhi 
any change of configuration, it may 1 k' contifleiilly assumed 
H Uif Alludes, also, yield ou hydrolysis tlio respective acids from 
b... they were obtained. 

i Iff S.s J.IHX I'ass Tkchnicai. iNwriri rr, 

Losno.K, E.C. 


i.lH. .*1 Magnetic Study of (Jwnpuauds (f Wairc 
and of Aiiueou,'^ Solutions. 
hr FxA.Mia William Gray and William Milnk Hihsk. 

I t-irct of the work described in the present }Ki[jer was to 
whniier magnetic measureinenU can throw- any liglit on 
‘f'Vie of combination of water in compounrls of di/Tcrent typos, 
*^j>^rcjaily to measure the magnetic proj)erl ie.s of w.iUt in 
A=y-eous jalt solutions, (2) hydrated crystals such as those of 
?■*’ sulphate, and (3) organic acids, such as benzoic and 
acids, which may be regarded as comnouiids of their 
with water. 
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In ail these clasMs ioBtancw were found in which u.. 
additivity, in the molecular seme, is obeyed. Hm® *** 

tions of [>ota«8ium ferricyanide obey the law of addiii, * 
out the whole range of concentration, and yield a mor« 
value for the susceptibility of potassium ferricyani i«- 




- 


obtained from the solid. 

In the case of copper sulphate, if it is aamimed that 
bility of the water is not affected appreciably by Uie , 
it is found that the paramagnetic uisceptibility of tii«i 
copi>er sulphate molecule is increasetl by about 115 [ttt t/;.*. ~ 
it unites with one rnolecule of water. Further additw u , . 
molecules to form the higher hydrate has no marker] -ijU!,,.. ^ 
the susceptibility,* 

In the case of organic acids it is found that addiiiv,iv - . 
molecular sense, liolds for benzoic, phthalic, maleic, tri;] „ 
acids, hut not for succinic and camphoric acids. 

Aqueous solutions of potassium ferricyanide ol)ev tN-e u . 

y 


very nearly the equation 


10U7 Oil 


i, where j - the v 


potassium ferricyanide in 100 grams of aqueous r 
yxlO"^ denotes the susceptibility of a solution of ])fn.T;Uj> 
It is not usual for an aqueous solution to follow rlK.vlv thpi*. 
live law. Indeed, many of the older detenniuatiuii.s (,t t ^ 
ceptibility of salts are quite valueless, since tliey were . .v, -, 
from determinations of solutions of single concentration ; 
basis of additivity, and the value obtained in this w.\v . 
usually according to the concentration of the solution, t’Vv 
and Moles (drrA, Set. phijs. no/., 1913, [iv], 35, iuiv.- v- i 
how the atomic susceptibility of iron varies with the 
in solutions of ferric chloride, ferric nitrate, ami y- 

pyropliosphate. 

In the magnetic study of solutions the following efTecu * ■ 
looked for: (1) ionisation, (*2) union of two or more 
magnets to yield an astatic system not oriented in a inagii'i:’ 
(3) formation of hyfirates and the stability of the same, ( b 1;- 
lysis. In addition, care must be taken to ascertain wlo tut^r r 
the susceptibility of a solution changes with time. 
been found of solutions originally additive which showe*! ;i 
departure from additivity. Heydweiller {Bcr. Deui. 'cs 

1913, 16, 11*2) gives results for solutions of ferric clilori'i^ 
ganese sulphate, and nitrate, nickel nitrate, chromic 
chromic nitrate, and cobalt nitrate. He observed a 
the curves for the relation between concentration and 

• It is well known that similar differences have been observed in lh< qy- 
and heats of hydration for the different water molecules in iiolyhydrat^y 





WATER AND ur AgrEOts Sk>LrTIONS, 47tH> 

^jInUIV- Thi* maximum may be pro<iuce<l by the joint action 
^ 01 which cavwea increase of susceptibilu’y, Hud effect (2). 

fiiUses diminution of susceptibility. Oxley discussies effect (3j 
^ » X6, 421). HH(i |xniiU out that the 

ffisy be 90 unsUble as not to affect the tuaj^iu-tic pra|>erties 
3 WViemana claims from magnetic measurements to l>e able 
the d^tre© of hydrolysis of ferric (hloride m aijueous 
isrss In solutions of potassium ferricyanide which 

^ obey the additive law none of the alcove effects can l*e 
rtesl bv the present method. 

ac« " putting .i - UK), we obtain for the aus- 

»UljtV potaasium ferricyanide the value ; GMii 10 This 
, p)*97. or very nearly 11 magnetons per molecule. \Vei.s.s 
19IU 152, 367) gives 10-41 magnetons. 
iu.M'eptibility of 8oii<l j>otassium ferricyanide ()unvdir) we 
lo he rB'TT X 10-*, the error-range Wing iO‘lG, or ahont 
, t^r cent, (when calculated by the average deviation method). 

6-77, gives 11-26 magnetons per molecule, 
b.if ^1"^'- 1913, [iv], 41, 829) points out, in tlm case 

titamagnetie powders, tliat the molecules at the surface of the 
Hi ire most easily oriented in the magnetic held. An increase 
s* sise of the particles causes a diminution in liie total aurfaw, 
tiifrefore in the number of surface molecules, and thus a fall 
it susceptibility. Tliis w’as found to ]io!<l for powdered potass 
ferricyanide. 

>5 the other hand, the increased density wiiicli accnmpaiiie.s 
Tijfd siie of particlevS tends to an increased value for the 
eitjl.ihty. 

B the whole, therefore, witli potassium ferricyanide, the sus 
.;5nhty obtained from solutions i.s more trustwo»-tliy tljai. that 
j jwwders, because with solutions the jjrecisioii is much belter, 
jw of additivity is obeyed throughout tho whole range of 
>r=tntiQns, and, furtlier, the result implies an int.egral nuniher 
-igcftons j>er molecule. 

^ ^‘rder to account for the magnetic differetice heLweeii co]>j)cr 
monohydrate and eopj>er sulphate j uni laliyd rate, we 
the following hypothesis: that the water-molecules are 
in space round tlie outside of tlie copper .sulphate molecule, 
the vicinity of each oxygen atom and one in the vicinity 
'■op per atom. The last-mentioned water-molecule is tin* only 
ibi causes deviation from the additivity of tho magnetic 
j!^rt5e8. When two copper atoms of two anliydroua copper 
molecules are near one another they hamper one another’s 
in the magnetic field. Thus the orientation of the copper 
C?. 8 ri 



2710 


GRAY ARD BIBSE; A MAOKETIC RTCOY 


<iV 






atom U uot 80 freo in the anhydride at in the monobv;.^ 
the pentabydrate, in both of which wat«r-molecul4 t 
between the copper atom#, keeping Uiem apart and ths 
the mutual action above referred to. In otbm* wor 
magnetic suaceptibility of the copper atom ia less iu i- *. 
than in the monohydrate or in the pentabydrate. 

This theory receives support from the fact that simiUr i;Y’, 
have served to explain two observations recently made ic V! 
genic laboratory at Leiden. Perrier and Onnes 
1914, 158, 941) studied mixtures of liquid oxygen 
nitrogen, and found that the coeflScient of magnetic 
of liquid oxygen increase as the concentration diininisii* . 
Onnes and Oosterhuis (/Voc, K. Akad. Wetniffh., 

1913, 15 , 969) in studying paramagnetism at low 
found for hydrates of salts and anhydrous salts, in lU ^ 
ferrous sulphate and manganese sulphate, that wluUi tu- t .-iii 
obeyed Curie’s law, xT’^conslant, down to the Unit rii; ^ 
liquid nitrogen, the anhydrous salt followed the Uw, v ^ 
constant, where susceptibility, absolute 

and A = a constant. Thus, at any given temperatnr 
certain range the paramagnetism is increased by in 
water with the salt. 

Mile. Feytis (Compt, rtnd.^ 1911, 163, 668) about I'n 
as we made our observations obtained similar resiut^ 
sulphate (see experimental part). 

Milo. Feytis (/or. ciL and Compt. rtiid,^ 1913, 156 , >■'* ; 
for the salts CuCl^.L^HA Cua,2NIl4Cl,2ILp, Cut! JKi ; lb 
and NiS0^,6IL0 departure from additivity in the s.'iinY aj 
copper sulphate. On the other hand, she observe! tiiut ,ui . . j 
held for the salts CoSO^JHoO, Cro(S04)5,16'74HoO, ^in i 
K.S04A,(s6^)^j,24H20, 

but not for CrCl^jGH^O, for which the departure was iti a 
opposite to that for copper sulphate. This last case may U* Ir 
into line with our liypothesis by supposing that in ir.':.; 
chromic chloride the chlorine atoms are arranged tv;;;;;,--.: 
round the chromium atom, chlorine atoms kcepiuj' au:‘ u 
chromiiua atoms of different salt molecules, and thus ♦•ui ih.. 
paramagnetism. When water unites with the anhY'ir>-ii> :: - ^ 
we suppose that there is no longer the symmetry reit ir»d v ‘3 
that chromium atoms can come nearer one another thui 
and thus the atomic paramagnetism of the chromiiun it> 

The hydrates of chromic chloride are represented tlms; 

[Cr(H20)6]Cl3 (violet) and [CrCl2(H20)4]Cl + 211,0 (rr.^ 
The difference between these is not shown in magnetic 

menu. 
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oi^rvtd ilef«irture from a.Miuvny iu Uio hvarat^s of 
fist'iK froju our own rt‘>nlis .tii i tiio^st^ of oth^^rs 

to the geiierAl ruU^, ,hat wIumi theiv depaHurv 
^Midvjiy a paramagnetic anl^y-lriHe ns parama^meti^iju 
n<i a diainagnetio anlmindo ha> u> diam:».neti»m 
.jttdieii the union with water^ on ttu‘ assuinjition that iii<» 
of the water is Jiot affecte4i appreciably ).v liie union, 
taritoignetic substance the always prcMUii liiamaunetism is 
bv Hie larger paramagnetism. Accuraing ,o our genera! 
tbe diamagnetism in a paraimignetie Mibsi.uuc uiight U' 
ny umon with water (wlien there is departure from 
^-nvityb and thus the apparent paramagnetism would 

We believe, however, tlial the depaiUire iruni addiuviiv 
i ^if*magnetic salts can !>e only partly explained hv tins cau«‘ 

^ tUl tlK‘ hypothesis suggested under emppm sniphale. nr .i 
|»r;?uTp. Still re<|uired. 

1':! cifl'i-r .sulphate j>entaliydiate the i henry inighl Ih' bmu^dil 
P,ifd that the water of crystallisation us made iiji ni two dihvd'rol 
monoliydrol molecule, or one trihvtirol molVcuie 
p: !we monohydrol molecules, or one trihydrol moiet tile and luie 
Itriro! iioU'CuIe, or one dihydml moleeiile ami tiiree mniiohvdroi 
js:^ulrs. or five monohydrol molecules. Tim llrsi nf thest* live 
is l)est Kuite<l for explaining how one water molecule 
N-f trnm the other four. We think, however, tlial liii.s would 
rmsl fur only a very small magnet ic ilifference, judging from 
r-miluid IVcarii {('nmjtt, rmiL, llilJ. 155, 11117), wlio shldinl 
ncucrpubdity ot water at various tenijjeralures fr<im tl to JOiF 


^ wkmplihihty of water is nrity OTo per emit, greater at HH) 
j:. 4t 0 ; also the decrease on solidijicaliiui is ‘J d per cent,, ho 
cvinationsin the proportions of Inhydrol. diliydrnl, ami mnno 
r ii.is very little effecron the sn.sceptibility. 

' ■ -j;Arly llie results ot I’iceard do n«jt micourage us In sujjpnw 
n ir|»«rtnre from additivity in a liydrate is (ine lo any nppre 
■ f’xtent to any change in the magnetic suseeptiliility (»f the 
>Mii4t is, to change caused liy the union with the ;iiiliy<lr|rie, 
water which » present in a ]taramagnet ic melallie hydroxule 
5fc;Aily regarded as a elear ca.se of wat er (d const it ntion, amt 
♦ft ««ier unites witli the oxide to form the hydroxide there m 
o 4 tunsider&ble enliaiii'ing of the parainagiielic Kiisccptilnlit v 
* oxide molecule. Thus, tiicre are hydrates and hydroxides 
”-''11 (he magnetic role of w-ater is identical, and it becomes 
‘i t^restmg (question wlietiier wo can extend I lie hyiMillieHis we 
•« ior hydrates lo the case of metallic hydroxides, 

regard to the organic acids (see tables III and IV) the 
UiCiiMii hettvN^n constitutional and magnetic similarities and 
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differ*ncM is iQi«rMtmg. la ^very eaae except the 
»how decided departure from additivitj (raccinic &a 
acids), the anhydride is obtained from the interne 
carboxyl groups which are either near one another 
molecule or are in different molecules, so that interact 
place without any great change in the configuration ( 
and their electrons. On the other hand, with aucciinc 
a marked change in the relative position of the atoob ^ 
carboxyl groups at the ends of the open chain int^r u 
cyclic compound, and similarly with camphoric a. : 
carboxyl groups attached to two non-adjacent carKjt, 
camph oceanic ring interact to give the anhydride. 

In comparing our results with Pascal's it should h 
we use for the molecular su.sceptibility of water tli.* , 
value -12‘96xIO“*, whilst the sum of Pascal s ai.r 
- 10'46 X lO"*. In calculating the molecular sust> !.i 
organic compound, however, Pascal introduces corrtc! 
stitution, so that tlie two methods are not necessarilv 
At any rate, our experimental figures and Pascal’s cak 
agree for fumaric acid and maleic acid and benzene, 
ing to our method, additivity holds for these three -i, 


4 ^^ 

i 

•• 

^ 8 




Experimental. 

The rejcnt concordant results of de Haas and Drai >-r 
of Weiss and Piccard (1913), and of Seve (1912) vie!; 
specific susceptibility of water reduced to a vacii!i:;i .j. 
”0'72xl0''®, which wo use here in prefereiu-' ; s * 
-0‘75xl0~®. formerly used by Pascal, and the stfd 
of Curie, namely, --0‘79xl0-^ 

All our results were obtained with a Curie-Che n^vtm s .i,-# 
balance except number 8 of table III, for which a Pax;il 
was used. The permanent magnet of the Curie-Chenevf.iu Uaj 
had an average field of 232 gauss per sq. cm. over an 
5'6 sq. cm. round and at right angles to the 
torsion wires were used about 33 cm. long and nr 
mm,, O'lO mm., or 0‘07 mm., according to the reqiiircnif'r;U t 
scale was placed at a distance of more than 2 nutris rr n: i 
mirror. The greatest precision was obtained with a pur^* i 
for example, with benzene, as shown in table III. All 
in table III were in the fonn of powder, and the 
usually not so great as with benzene. In some cas^.‘.> we 
the precision by heating the anhydride both before and ah*T 
in the tube, or by leaving the filled tube in a vacuum 
some time before the determination. With a glass tuVe fh^ 
might cause volume changes resulting in error, and it 


"if.# 
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at 4 qnwto "'« howcVfi, liiiit liitl... if ;,„v 

C «, gMiMd by It* U»e, as tlio susf,.,.iil,.l„v of il,t ,,uarU wis 
IbM tlat of the glas, we «,.el, eo ,1,,,, , .jevree of 
wu iotfoduced which {t^riui|.s 


L^pty 

f obtamfid from tlie consum e 

. cJise oi the subsl Alices in trifle \\ 


ilfiui ItaUjK'cd 
' of Ytilumc i>! th<t quart X, 

IV sunetimes found 
^ pariilc^tion improveti the precision, even wlieu the metlioti of 
produced bo change in the inciting point 
number 8 in table III was obUiiirtl with a Va^cal h.il lUt e 
^ ^ uf the electromagnet having an aviT i.r ;au,ut qono 
^per sq. «n* over an area of 2 21 s.p mi. ;>! , 

^ tfjocii the axia 

determinations were carrietl out at 15 \ 
fjj the following numerical results we have given a.s mauv lio'iis 
K-huined in our calculation. The })recision of the ostiiuatmn 
iiow luanj digits should l)e retaine<l in eadi 


Suscepiihility of Aqueous Sn!utinii.< nf 
Ferriet/anulc. 

Taant: I. 

Xumt>er 

ot 


Of fiHwaure- 



nwnts. 

X. 

.V- 

.'/i- 




' < 

3 

29^13 

-f 1-394 

-}- 1-362 

i 0-032 - 

1 354 

■ 

B 


26-22 

+ 1-188 

j 1-155 

i 0 033 

1 14S 

' n 940 

' ‘ 

3 

23-63 

■1- 0-993 

•f 0-962 

i 0 031 

0-956 

0-0.37 

> 

•t 

20-35 

-1 0-731 

+ 0-735 

- 0 (KU 

0-7:11 

0 (K81 

l 

- 

17-32 

H 0 513 

-1-0-518 

- 0-005 

0 51,5 

<MK12 


- 

16-65 

+ 0391 

-1 0-392 

-O-OOl 

0 :i9o 

OOOl 


3 

12-37 

+0-162 

+ 0-l(M 

-0002 ^ 

1 0 163 

oool 

1 

t 

11-Og 

+ 00675 

■I 0 0722 

-00(1-17 j 

00718 

0 0043 


- 

8-27 

-0-123 

-0-129 

-! O'OnO - 

0-128 

< n (HK5 

i 

1 

7-416 

-0-178 

-0-189 

-i o-on 

0 Iss 

i 0-0! 0 


4 

0-005 

- 0-286 

- 0-291 

■; 0-(Hi:) 

0-289 

0003 

« 

4 

4-594 

- 0-383 

-0-392 

-i O-tKiO ■ 

0-:i9n 

: 0 007 

i 

6 

2-976 

-0-506 

- 0-507 

-1 0-001 - 

0-50-1 

9002 


la Uhle I, a: denotes the weiglit of ])ota.ssiuin fenicvani.lo in 
l^fTAtesof aqueous solution, yxI 0 -« denotc.s tlie Husmptihiiily 
by experiment for a solution of percentage r. is the 


y as obUined from - 1. denotes the distance 

Uhrcftion of y that the experimental j>oinl i.s above or Ijelow 
line; + means above, - means below. Under v,. and 

given corresponding values obtained from ^ l 

the Uireo solutions A, li, and C, we note that the firni 
^Ume fiU the experimental points very closely, and tJiat the 
^ ^me ts still closer, but does not pass through the water- 
ox’ever, taking into account the degree of uncertainty of 
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tiie mea^iirefnenlA and seeing how near tile tinea lie to , 

we Jiewl not push the refinement of the calculation m 

lie content with the first and simpler er|uation. ^ 

t)f the solutions, A was the most concentratwl wf 
venientiy use, and it« t‘om[K>sition was found by cheif.i i; . 

By adding a weighed amount of J to a weighed amour;t • 

/i and C were obUine^i. S was jirepared by addins ^ 
amount of water to a weiglieti amount of pure 
cyanide. A stock of ^S' was prepared, from which, by th#^ j,, ^ 
inethwl, the series of solutions I .... 9 were oMamf,. 
any error in tlie determination of the compoaition of 1 
/t and f', anrl any error in the preparation of S will ,,1?^. 

I to .... 9. The two sets are, of course, independent off 

This e.xplains why the tliree jKjints obtained with J, i> , 
deviate further from the straight line than any of the >,j 
set N, I, . . . . 9 . It is probable that tlie analvs;^ 
chemical means is not so accurate as the preparati-'ti ..f n - , 
weighing metliml. 

The degree of the uncertainty of the magnetic ii.rj? 
of the solutions will lie seen from solution 9, for whirh li - , 
deviation from the fnean was DOO.'hS or 0 ’ 7 fi per ccni 


T.\m.K 11 . 


Spt'citic HUH<'«‘ptil>ility (ieviatioo 

• H/’'. from mean. Molrculiw 

Feytia’ Our .\bw)- JVr 


SuhstHiici'. values, valors, lotr. rmi. I<« 

(’uSOi H-n s sn ti nJ U'U i.vi'i 

t'oSth,H,t) s« h:ii‘ nt>4 o.'» it:;* 

t’liHOj.i'iH.o .">■!> r> si ofct u-.j h'rc 


f 


.Moh'Onlar sosrrptibility Co-St), • ll“t> I" 

t’orri'Clion fur walrr 13 I 

So.-*c*‘ptibility of the nuilocolr CoSO, iti C’oS(),.H,() U9;' \ ‘ 

.M()lec\ilar siwceiititjUily of aonydrooa t'uSi), 133& : 

DilTen-jir'i' |.'i3 \v 


Tlin.s. the r.iiion with one molecule of water has irao ' 
paramagnetic susceptibility of the anhydrous co[>j)ei >iih ' 
rule by I ITjI) x 10 '^' or by aliout H o per cent. Fuitiirr - 
of water molecules to form tin* biglier liydrate lias iio tuo-' . 
enoe on the susceptibility. 

Ollierwise : 

Muloeular susceptibility :: Ur^ 

Solistanro. Mxjierimental. Calculatcsl. 

CuvSt)„IU) ... 1470 t H20 

{from t‘uS(b and H^O) 

14')U +1427 

(from OuSOpHjO fuul 


i' 

juMit!' i’.\ 
.\br-rhfti' 1 


ru50„r*H,o ... 



Av«tragt>de>'iatkui 

8p<id5c 

from 

DWWi 

suaoep- 



til^y 

Ahfu- 

IVr 

XW. 

luto. 

t-vin. 

•f 4>&4 

0-05 

1-0 

q. 5.73 

0-03 

0^5 
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Copper yifn)ji^turh/f\ 

N«mUr Ma^’ulAr Devwuuw 

nic^Aiiujv. uhihiy »iiaiin*itv 
luentA. X ,vnu 

aJiicNC ^ +5-73 0-03 0^5 L .' 

1^ would iadioate that the deviatiou is opposite in dirt^tlo,, to 
^ ^pper aalphate. However, any slight deioinposiiion in 
p^uon WbW make the anhydride too highly paramag- 
c A geaw« *t«dy of mtropruasides, on wlueh we are at 
engaged, may throw more liglit on this question. 

Some Diomotftichr Saltr. 
ferrocyanide : 

lloleeuUr auaoeptibility of K,Ko{CN)^.aH ,0 

k , L t 1 V for’sn’o- 

ty of the rwdeeulo K,Fe{ONj^ i» K,Fet('NL 3 H d 
M.>J«cuJar Buaoeptibility of anhydrous 

Dirti*ryiKN' 

union with water tho diamagnetism of 
fccXh is diminished by about 9 per oent. 
p Mlowing figdUs were oalculatwl from tiie results of St. 
U*M per cent, means the percentage by whirli the diamng- 
.xvceptihdity of the anliydroiw .salt molecule is reduced by 
nth water to form the given hydrate. 

Haa,2Il/). 


-172 0\ lu * 
- 38-9 
-133- 1 
-145- 1 

12. 

tile molecule 


MgCL.tSH.O. 
over 100 
MgSO^,7iI/). 
over 100* 


tVl_,.OJl ,0 
over Ion 

LhSO,.H,,o. 
24 


«'x.r’lU0‘ , 

imply that i„ theao w. have paramag.ietia.i. 
iiiei tv the diamagnetism of the water. 



Tahi.k 

111. 



Off/nnic 

A cif/s. 



Spec! tie 
•usceptibilify 
XlO* 
-0-7080 
-0-5600 

Av.-nig<. 

from 

de\iHtiut» 

mean 

SuhttAfice- 
1 l^nmie] 

* iWtioic acid 

1 hmibk 

Abttiluto, 

00040 

00123 

Fer cent. 
O' 7 

0 . ‘1 

•nbydride ... 
1 PhOsidic acid 
^ Pbihaiic 

-0-6522 

-0-4878 

0-0000 

00064 

M 

M 

, ^ ^'hydride ... 
t Hdeic acid 
' f»©aric acid ... 
i Pfflaark acid .!! 

-0-4400 

-0-4269 

-0-4168 

-0-4269 

0-0048 

0 0182 
00043 
0-0096 

I-l 

4-0 

1-0 

2*2 

“hydride ... 

-O‘3054 

0-0066 

1-6 


Xujjibor 

of 

moftiinrc. 

mcnta. 



27lfi A MAoxmc frrruv of compovhi^ or WAith 

Tabi.e III, (eoiidnutd), 

Avera^dBviftUiji 

8|^eeific from me«ti 

JtrfiTMict! HiiHCt^plibilUy 

iiumfjer. HubnUific^ '10^. Al«<olut4'. Pr-re^-f,' 

lOt Huccioir Arid <K)015 y 

) I, Huccinic I 

anhydride ... U-IjM U-OIU 2:1 

12, ('amphoric 

acid 0'74fil i>*(H>54 

13. (^amphoric » 

anhydride ... 00204 00172 2 7 

Table IV. 


Moli^cular eusceptibility / 10\ Deviati.,;, 


Iteferenee 

Kzperi' 

For 

from 

additiviu 

number. Sulmtancc. 

iiH'tilal. mkiitivity. Per c> m. 

2. Benzoic ucid... 

07' 7S 

08-85 

1 

3. Benzoic 

anhydride , . . 
4. Phth^ic acid... 

02*37 / 2 
81-30 

78-97 

.» ' 

&. Phthatic 

anhydride ... 

0, Midetc acid ... 

00*01 

40-52 

48*77 

1 

7. Kumaricscid... 

48-23 

48*77 

In 

K. Fuinaricacid .. 

49-52 

48-77 

I 

0. Malmc 

anhydride ... 
10. Succinic ftcid... 

3,>8I 

54*45 

00-49 

!T(» 

1 1. Succinic 

anhydride ... 

47 63 



1 2. Cninphorie 

acid 

149-3 

125 3 

iini 

l.*t. Camphoric 

nnhydriflc ... 

112-3 

-■ 

— 

Benzene 

Idutcculur 

.sugeeptibility 

-55-27 

" ’ r>s 

PtLscftI ;:i 

1 {Kvpt.j 

Phthalie acid 

Moan 

Benzoic arid 

- 81-30 

08-31 

07-78 



Tims wlien tlii ttio locular su8<'eptii>ility of Ivonzoir .o i i ,* i 
latod from benzene and phtbalic acid on the hasi^^ < !’ .i i •.? 
then tlie experimenUl result differs from this ralculdr i , . * 
less than 1 per cent. 

Under the lieading '' pHs<'ar' we give tlie uiolecuiar % - 

ties as calculated from Pascal’s atomic values and hi'^ ‘ 
constitution. 
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Organic Chemistry. 


1 » 


,« from Oommer^ TurpenUnes. Oils. H, Ukktv »nd 


S«3-#lMl-Or,i,n,ry oil 


>**^‘^*^ i»oprane wbeii subimttej tj (iiNtilUtlon 

^^proftakmp *ppArat..s ,ie«irib.a by ilurio. and 0 xiiob 
i^II,i. Tyb); the fmctiOQ of oii of Urpentiu^ b i, 

^ 1^0 of iwpwoe, and the fraction b. p. lOi 0 5 v v ’ 

rtkJ^inftd fram thft fntftinn k »v • ' 


J u, JI. J ^1 1 J ^ 

was obtained frow the fraction b. p. Hbuvo j 75 . U (s t^vident 


fiiiuve i 

lit iso|Hwne.i« derived from tho pine no nrese 

tit iar>ni>ana • .n..'! r.. > 


^ j3«i m »f isopr^no ; pino oilTi.;'” HudMinej'lpl.f 

m>oe. p ^ 

^ji Eater of LinoUo Acid Tetrabromide oa a Product in 
, Aoalyew of ^tton ^ Oil. ^kroy Palmek and P.iair 
W»i.;uT (/ /nd. Aa^. CAewi., 1914, 6, H2‘i--.vS‘>3)._Ourin.r nn 
regarding the wmposition of cotton set-d oil, in wliicb the 
fatly acids were isolited by making of their solubility 
ibe authors obUmed a crystalline comjKiund. in place of 
.^id tetrabromide, when an attempt was made U) form tho Utter 
44ti«. Tiio crystals had m. p. 58~.5b 5\ and conKisUR] of ethyl 
U!# utrabroroide. The cause of the formation of this ethyl ester h u 
We definitely ascertained, but it appears to Uke place during the 
t ;b« lead soap are in contact with other. \V p y 

,!jaiic Acid. Sve.v Od^.s (Arhv. JCtm. dAin. (!e.of 191 ( 5 
r.mp.r, A.,1912, i 336 ; tl.is vol., i, 000). -Wl, 

A>/num, .Sp^um pest end leif humus sro treated with am.mmia 
d,.rp!. 0 D uf smmoms tako.s place, and, coincidontly, salt., are 
*1 lu wnnderahle ainounts from the pest and Immu,-, whilst tlie 
ywa ilaelf gives only a relatively insignilicant amount of salt 
, are opp.sed to the view of Ikumann and (Jnlly who 

.W that the adsorption of base.s by peat is mainly dno to tho 
of ,Sp^g,a«,« cells. The effect on conductivity of the 
^.1 o Ualu exceeds that of adsorption even in concentrations 

a Vufi 05 “'L’?k‘ y® '>y io concentrations as 

f I u . r ^ *“ege8t‘0« that humates are decoiniiosilion 

>cw t-l the action of ammonia on Immus is improlnblo 
4^1 fef«r«oce to the criticisms of K!.renb«rg ami liOir (this vol. 

.v t- pciinted out that filtration through collfHlmn can only bu 
-W U„ when not less than 10% cullodion is e,npl„y„d. It ,s al« 

»iof 1 ,*“"^,'''^^ ‘ ’ *> con.ider.ihio 

£>-untKi for the mol. weight. N II J .M 

<«-Gly06raldehyde from a Syrup 
“‘v Glycerol. Khoah J. WiTzaasN!. 

u. <ic,, 1914, 36, 2323—2234). — Too eyrupy product 
k c\di. 1 . * . 

4 i 
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obtoiofd by th« oxidttioD of glycerol with hydrogen 
prceeoce of ferroos salphete {FeoUm eod Jackton, T., ^ 

eoDUios rf/-glyceraldebyde. This ww esublUhed by coct^jl ^ 
aUebyde into the diotbykceUl and recovering pure 
from the Utter by hydrolysis with Q't^-enlphorio add. 

Cryntallined Mf&DDoee. W. Albuda van £Kt>sTEh » 
Blabkiha (Chem, W^khiad, 1914, 11. 902).~A yield 
f-mannose can be obtained by hydrolysis of the cvst jil*" 
f arabinose, isolation of mannonolactone from the iuixrur«^^^ 
Donic add and /-glocooic acid, and reduciioD with sodium iaT 
To crystallise the sugar, it is converted into the pbenylhydr»^ 
then regenerated by the action of bencaldebyde. After serer^l^,^ 
resulting syrup crystaliisep, and on reciystallisstioo from 
colourless crystals, m. p. 132^. It exhibits mutaroUtioti, 'bt 
rotation being [a]p + 14®, and the 6cal rotation [q]„ - ) 
agreement with the corresponding constants for </<nunuo ^ 

A j. i 

Preparation of Rafflooee. 0* S. Hudson and T. 

{J. Arner. Chtm. *S'oc., 1914, 36, 2110—2114). — Durirj,* a (.tj, i 
bydrotysiK of ratHuoi-e by enzymes, a large quantity of 
requir^. A method for iis preparation was therefore 
is superior to any of tho^e hitherto recorded. 

Cotton-seed meal is extracted with water, the aqtu<»u> vo 
treated with basic lend acetate and bltered, and the filtuwtrmvl 
hydrogen sulphide to remove excess of lead, and aguui 
little sodium hyposulphite is added to prevent devtloj nut/. i 
and the solution is boiled under reduced pressure until n 
Hy rup containing about 25% of water. Barium hydroiide i* i.c j ^ 
and the barium i a ttinosale is powdered and washed withmetL, i/; 
The barium compound is FUi;|>ended in water and carefully 1 ; 
with 50%pbcN>pboric acid, ro that the solution is exactly l eutrAU: 
end of this process, After Hltratioti,a little sulphunc acid i«iv^ 
remove the la^t traces of barium, and the solution is agnn i ^ 
treated for a few minutes with eponite (a form of vendable 
filtered, and concentrated in a vacuum to a syrup (ontslning 
of water. A small quantity of alcohol containing 0 3% of uin 
is added, and the mixture is seeded with crystals of r»t!lno» 
and left at 0° to crystallise. The crystalline ma^s ii tn v 
with 75% alcohol, filtered, and washed with alcohol of ts»i 
strength until ihe cTashinga are colourless. A yield of d 
weight of cottonseed meal employed may thus lo -bUMi 
colourless latlinose crystals. The pr^uct may be fmtlicr 
recrystallisation. 1-' 

The Solubility of Nitrocellulose in Mixturee of 
Alcohol. A. Matteoschat {Ch«ni. Ztnir., 1914, i, 2095 ; h a* ^ 
ScfiUiB'Spnngitoffwtttn^ 1914, 9, 105— 106),— The 
measured the solubility of a sample of gun-coltou in iau:;r« 
ether and dry or dilute alcohol. Absolute alcohol and etbfr a 
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il-*" 1 • > * ^“1 "iAtur*. but with the common diluUd 

propwtioB should bo, other to sicohol ss 2 ; 1 or 3 ; I, 

J. 0. W, 

'9U. 

M 532) -T^ suthor bu detetmined the slwluto end t« itioo 
r,,^ of smjJ^ diswlved by weler at difforeut toinpemturos 
njilrnint kinds of stsrch. For the starches usd, weterat the 
L w»f^r*lure, diwolTea wry diCferent AmouuU of fcmjlo>e The 
of plurality of aniylohos w bv 

^e# *Da Roux. J 

iKotslUo Corn^un^ of Ql^yoine. .1 Bsshaui,, (ea...oH„, is^ 

I a 237-260).— The suthor has investigsted the comiMund 

H sol ??' "“"'“''I '»'« by 

k u»l busel (A., 1899, ii, 485), and known as mercury Klycine 
[H. CH,'L'0;),Hg. It 18 found that the acUou of alkali m this 
,(<«iod results in no precipiution of mercuric oxide, but in tbs 

,, men of the compound It is suggested that 

, Untr compound be termed mercuriglyciue, and that the former 
tAs^d mercury ami nonce tale. 

....i»oacet4ito,(NH,-(;H,-CO,yflg, forms tufts of whits 
tCc- m r 110-1 1 . Jf«rcurigfycme,t'jll/),NHg, ohtaiiicd by tbs 
thP calculated proportion of calcium hydroxido fcoiulion on 
«..ry sinm^tate has m. p. 155 (decomp,), ami when treated with 
thiosulphate liberates sodium hydroxide <iuautiuiively accord 
(h« equation : ^ 

H,'lSHg + NVS 0, + 2H/)-00.,I{'CII ,-NII,, y llg,s,o , <!N,o|f 

■■‘.“m," “""’'■y amiuoacelato Ihrms thi double salt' 
r W,'bll,‘Ml,)s.HgSO,,3HjO, (kcomp. 102 . ' 

‘■'V.vm*. ^Ca, was also prep.irod. 

rbre. laomario Ethyl-sec.-butylhydroiylamines. I.audsk 

CViem. ,S',ic, 1914 

...n.-2-.08)._Jone8 (A., 1907, i, 897) has described two iaomerio 
t-lrosyl.mmM, namely, ^ methyl-a-eihyl- and a.methy|.j3.ethyl- 

^ » «'«“ «f 

r fle hvlfl^ “'"'•h “■'« '’“omcrio 
flelhvl-3«c-butylhjdroxylamme (Bewad, A,, 1000, i 6.30' 
tKAS and Goulding, T., 1901, 79 641) i , or;, 

ethyl ether (Jones, 

MrnU'inl!’ ‘“Jide and sodium elhoxido, 

reiis 1 ^11 potssMiim hydroxide, 

“• P- Ihe pfutinic/ifori* was 
'! Oi* action of ssc.-hutyl iodide on hydroxy urethane in presence of 

4 i 2 
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pOtotMom lijrdroxide, earh«lkojtjf^-mt.4mtylky<hox^^ ,, 
wr$tkan§ U4«r), COjEt*NH'0*C\H,. b. p. 

27 uia., i« pFodiK^, and ibw, ou being t>Mted with eihvl }!I 
•odium elbozide, » co&verted iolo ^ 

hydmctylamint (kylroxy^kyluf^tkam MUr) ^ ^ 

C,H/0*NEi-CO,Et, 

b. p. 86’5 — 87730 mm. The Utter compound, on hydrolv^i, u 
P^ikyl^-ttCrhutylhydTWcylamint^ NHEfOC^H^, b, p. 
hydrtKhlitrid^ U deiiqueicent j the flatiwuhUifid 4 forois 
crjilali. ~ ^ 

When carbetbozj'a-Mc. butylbjrdrozyUmiDe is beaUd vs itt 
hydroxide, it U converted into a-fec.>6i(^My<iroxy/ar/iisf, N|j 
b. p. 85 5^; its AydrocA/ortde has m. p. 54 7-557 sml thr ' " 
chloride form# deep yellow crystaU. ^ 

The csrbethoxyhydroxyUmines described in tbU fufer i ^ 
liquids with a cbaractcrihiic odour; they do not reduce air.-, 
silver nitrate or Keidiog's solution, a-«c.*ButylhydroisUtMj)^ 
the ethyl-w.-butylbydroxyUmines have a characteiKHtii 
odour ; they reduce ammuniaral silver nitrate in the cold uo i 
Bolotion when heated. f 

Some New Hydroxyurethaoes and Chromoieomrm Sj 
Saits of Their Acyl Derivativeu. Laldkr Uh.uajj J 
Balpii OEseKK {J, Atntr. Cfum. Sue,, lUU, 36, 22<!S- :_; ^ 
ciperimeiitii deticrib)od in thin paper were undertaken with 4 sat 
the preparation of mixed oxiiuinocarbonic esters, OKMSNoij ; 
Sevetal new carbalkyloxyhydruxatnic acids (hydroxyuiania!.*.. 
been obtained and their benzoyl esters biudied. The .liv.r t*.-, 
some of these benzoyl esters were obtained in two itjoti.eric 
tioDs, white and yellow, which are mutually tran>fori:.il> 
methyl, ethyl, and iiopropyl compounds yield only yellow 'Aji*. ; 
tiobulyl, fioamy], and benzyl compounds furnish l)oth ib d 
When treated with alkyl haloids, these silver salts yield litnu:. 
in which the alkyl groups are attached to nitrogen ii 

oxygen, and for this reason the desired &cy\ derivative. J & 
oiiminocarbonic esters could not be obtained. 

Cwbotmthoxyhydroxamie acid, OIl‘NH*COjMe, was u 

thick, yellow oil by the interaction of methyl chlorofoniuu. Mi a 
amine hydrochloride, and potassium carbonate. The 
OBz'NH'COjMe, in. p. 82°, forms white needles; its idrr 1 
OBz*NAg*fX)jMe, has id. p, 142—150° 

When the silver salt of the benzoyl ester of carbethovyLv irvic 
acid (Jones, A., 1898, i, 174) is heated, it become# while ■•»*- K't- 1 
then darkens rapidly, and melts at 174° (decomp.). ’Un it er 
ethyl iodide and laoamyl iodide ou this salt has already l>c(c ijc<r, 
(this vol., i, 505). By the action of benzoyl chloride on li e t 
of carbethozybydroxamic acid or by the action of ethyl t hlorocsfi** 
on the silver salt of dibenzbydioxamic acid, thedibenz^ yl 
carbethoxyhydroxamte acid (A., 1898, i, 174) ispioduccd 

CWAflpro/ioJrjAydroararatc acid, OH*NH*Ct>jPr, was obujud a* 
thick, colourless oil. The benzoyl ester yields a 9 \lctr !<#!^ ^ 
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_144-‘, forwo* y***®* OMillM which do not bwoo. wWu whw 
L.^ Br '*“ heninjl chlorido on thi* ailrgr nit tjui 

Om-NIh.CO.Pc, n,. p, 


pttlb^iirxuyUmio* hjdrocliloridt*. 

OH-NH.C0,.C.n^, i, » 

I jv 15d®, The dan votive, OBz-NKt’CO’C H im 

At oil* ^ ^ 

r^V«ry^™»..c«c,d Oll-N|{.CO,-tVI„, i.gviscid, ,«|. 

oil Hie btnto^l ester, a colourle>8 oil, furnishes a yellow tilvw 
, *b!< h K‘«>inrK white at about 75 ^ and melts at 14 1 - U2 ' When 
» «*ls is treated with benzoyl chloride, the diUt^zoul derirative 

'? r"-«hwi. Th. Ncrtyl 
jvnUfr, Oiu iNht tv^ ^ jl*ni w a pale yellow oil which vielda 
idifibyilfoxylaniine on hydrolysi*'. ^ 

\MHvMifhydtoxamk acid, OH-NH-CO./OH^Ph, has m. p. C^y, 

jV4»y/cst^r, m. p, loo — llO'’, yields fLtUvnr salt, m, p. 150 151“ 

^ in yellow and white modifications. Tho N derivstiv«’ 
b SEt ri VCHjPh, ia a pale yellow oil. ^ K (! 

Jrnlheeea in the Fluorene and Bisdiphenylone ethylene 
rm tloNZALO Galus {Anal. /’w. QuUi., 1014, 12, ir2— I5h__ 

: UiMtrxitlMorenone condeneoH with 2 : 7 -dinitro[l««rone at i,, 
,.mcw 6 of *mc chloride to form 2 : 7 : 2 ': (' totrenitrobisdiphonjl. 
.iijlH:.'. which on rcdnctioii hj means of tin and liydrochlnrie 
I the corresponding fc(rn-amf)io com|x)iitid, coloiirles* silkv 
die. m. p, 250 “ (decorop). Tho acid solution develops a blue 
niicn with oxidiiung agents. (j 

.ction of Allylthiocarbimide on Various Amino organic 
npounda. G, Hoaai (dazalta, 1914, 44, ii, 264-2i;s),-ln the 
MS of a solvent, the interaction of oUiluidino and allylthio- 
a, tie at the boiling point of the latter yields, not ».-o-tolylallyIthio. 
tSdi K but A.*di-o-tolyllhiocArbami(Ie and allylamino. 
if icuon of allylthiocarbimide on o-aminobenzofe acid is of a more 
character and yields allyl cyanide, hydrogen sulphide, 
>£■}! xtdeand 3-nitrophthalanilido ■ 

^"VV^‘VI + 3C,H,-NC.‘S = 

V ’JUCO'NHPh)^ + CO, + 3U,S + SCgH^-CN. T. H. P. 

^ylationa in Ether Solution. William M. Dkii.v and Alick 
bill r./. i^cc., 1914, 36. 2091-2101).- -Io an earlier 

HI m ’ ^ *’ account was given of the action of 

r k >“ eolation in dry ether. sSimiiar 

have now been carried out with l>enzoyl chloride and it 
_ n ound tlut, as with acetyl chloride, a mixture of the hydro- 
acyl chloride additive compound of the base is pre- 
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dpiUted. In «om« camp, Uute predpiUtcc atp conUmiiut^^ « . 
ortgioAl bam or with tbdr beiuojl deriratiTOA AH 
cblorido additiire compounds ars dutsocuted by water acj 
them are onsUble towards heat. Hie addiUre ^ 

primary and secondary bares can generally be preparbij bi 
hydrogen chloride in ether or toluene solution to soluiioiu 
benzoyl deriratirei ; the bydrocblondet of beozanilij^, (►. ^ 
tolylbenzamide^ and a naphthylbenzamide. bowerer, v^j !4 , ^ 
obtained in this way, ^ 

iwButylamine yields a mixture of its hydrochloride with 
tiobutylbenzamide. The predpiUte obtained with uosa * 
m. p, 201 ° and consigts of uoamyllentamide ht/drocklgr^i^ ^ 
(imyf^snzamt^e is an oil, b. p. 310 — 315®. Aniline gives g ^ 
containing benzanitide and benzanilido hydrochloride. 
yields tolylbenzamide and ^tolylhenzami^ hjfdrocMmde, sv, 
and fU'toluidine and a-naphthylamine afford mixtures of •, 
chloride of tbe bafe, the benzamide, and the additive 
Phenylhydrazine gives a precipitate consisting of phefjy(bvd.i. 
hydrochloride, and benzoyl phenylhydrazine and iu 
Oarbaoiitle furnishes the additive com;«mnd, C0(NU.. Hir j. 
209° (decomp.). 

DiethyUmine and methylaniline yield precipitates 
dietliylbenzamide hydrochloride and phenylmetbylberiziUji!? 
chloride le^tpectively. Piperidine furnishes btiizoylpptrUi^^ 
chloriils, which forms white, liygroscopic needles. BenryU:; v ^,^5 
gives bemyUUu/lbenznmids hydrochloride ^ bcnzyUthyltmi tmiJ' in . 
218°/29mm. 

Additive compounds were aUo obtained with triethy'air. ry • 
lioamytauiine, dimethylaniline, diethylaniline, antipyririC, r ^ '.4 
pyridine, and a picolino. \ < 


Copper Lakes of Eosin. Harvey Kicuolas Giuekt \J. , t ,1 
Chtm.y 1914, 18, 586—618). — An investigation ha.s l^ecn u 
eosin copper lake with the object of ascertaining whether the iiu>uu 
is a definite compound or merely an adsorption complex ^ i 
copper hydroxide with (he eosin adsorbed in approximately 
imount. It is shown that copper hydroxide, when treite*] v 
solutions of eosin in varying quantities, exhibits the typical 
curve, and there is no indication of a chemical coiz){>oar>i. ^ 
amount of eosin taken up is about one-tenth uf tb^ 
required to form copper eosinate- Similar adsorption o irw^ ^ 
obtained when magnesium oxide Was shaken up with 
solutions. The composition of the copper lake produed 7 ^ 
interaction of copper sulphate and sodium eosinate was stuiid 
was found that the precipitate contained an excess of 
cases where an excess of copper salt was employed. It wm I’A 
possible to synthesise lakes from copper hydroxide snd 
behaved like the original lake. These lakes could be brou^z’ ^ 
colloidal solution, and all behaved similarly, although the n- | 
copper to eosin varied fi-om two molecules of copper to one of 
one molecule of copper to two of eosin. The araorphnu.*! Isk** bn A 
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iaw ^par fusiMte. Tha proparlis. of tha 

Itke diffarad eoUraJy from those of the oryaullioe eubsUace 
a isioepo*'**®" of the lake m ^aeoue suspeofion by lueana of 
’ *o.ra that the eosio w« let free from the l»ke b, the greater 
^ of Ue .^ hydroxide for the aoioos of «rUin salt* 
ueoos are adaorW by the copper hydroxide setting fr« the 
^ »sit>. The order of the d^mpoaiUon, due to these a.lsorbed 
^ i, the aa « found for other eases of adsorption: 

i >Bf >b'l >NO| • The decompoettion of the lake by aqueous alcohol 
“ iimiUr to that of «ther atnl may be expUiuett in 
^ ^ tfiy u dtt* to the preferentiai adiorption of anions. The rysnk^s 
itifiioal# that the lake, produced by the action of an atinooue 

8 “ of iodim ewinate on a solution of ooppor sulphate, does not 
I cf^per eoei^te, although the copper and eosin are present 
lient quantitiw. The Uke eonaists of ooppor hydroxide, wliioh 
• n>etbod of formation contains an equivalent amolmt r»f 
aofitJ. A wlorimetric method for the estimation of eosin is 
which cowsU in preparing a solution of cobalt nitrate of 
b* s ime tint aa a aolution of eosin containing 0 00125 gram 
jiucb a cobalt solution conUirw 17 84 grama nf the niiral,^ 
The method of estimation consists in diluting ilio giv^u 
^ lofotion until it has exactly the same tint as the cobalt standard. 

J. F. S. 

yiffiinobenaaldehyde and Aniline. G. Kossi {(.'azMita, lou 
I II, 261— 203).— The interaction of /j ftminoh0n?.aldehyd’o and 
aniline yields />-aminobeniylideneahiline, which crystallises in 
ic^upic, canary-yellow needles, and forms a picratt, brick -red 
irilf* exploding violently at 150^ and, when treitetl with ethyl 
jf4/Ay/ aminobenzylxderKanUine, rcil 

r' fv decorop. 150^ T. 11. P 


Oxidation of the Nopinine of Spanish Oil of Turpentine. 
ITX-IJO JUru.NAVBiTiA {Anol. Fti. (Juim., IUI4, 12, 250 -264).— 
tsvNl on oxidation with potassium permanganate in alkaline solution 
Dopic acid in conformity with the observations of Haeyer and of 
liiifh (.A., 1D07, i, 936), and in opposilinn to the .statomonts of 
mRM>ioand Fernandez (this vol., ii, 78), (}. I). L, 

uiatile Oil of Calycanthua floridus. Kmkkson It. Mili.kr, 
f and M. il. Kskbw (/ Ama\ Chm. -Sec., 1914, 36^ 

-21 if 7). —The material used for this investigation consisted of the 
3^ of Jloridus, collected after tho leaves bad fallen. 

It wfr# cut off just above the ground, freed from any remaining 
allowed to dry in the air, and submitted to distillation with steam, 
farm samples of oil were obtained at different times in yield.s of 
K 0 25%, and 0 39^^ ; the small, young plants gave tho best yield. 
I^plte were pale yellow, soluble in all proportions in 90 if, alcohol, 

' wtiisbed the following constants: D" 0-9209. 0-9161, 0-9i:i6; 
^ 100 mm. tube), -p2-85", -f.2-84° 4-6-6"; nf; 1-4676, 1-4713, 

. saponihcation number, I2'5, 14*40, 16*6 ; saponification 
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number »fter acetylttioo, 75- 1, — , 66*7. CUeaUticg 
and e>ster» s« bomeol and boinyl acetate, the oils 
5*04%, and 5 81% ci bornyl acetate, and lamplea (1) and i ^ 
lB'44%aDd 14'46%'of boraeol reapectively. 8aroplea(l)»tj r 
35 — 36% and 69—71% of cineole. Betidea bomeol, boni\ ; 
cinecle, tbe oil contained d- and /-a-pioeoe, Falicylic ad ■ ** 

eaterij other than bornyl acetate, and probably Hoalool aLj 
penea, 

Oils of the ConifersB. 11. The Leaf and the 7V;g ^r 4 ^ 
Oile of White Fir. A. W. Scnonoea {/. /nJ. Any T ^ 
809— H!0. Compare thU vo)., i, 1134). — Tbe leaves ti.i ' 
white fir, Ahiii coneolor, yield from 0*029 to 0 272 rf y 
I) 5 0 8720— 0‘877T. v'^ 1 '4786— 1-4796, a* - 20-lP to - 
number, 10 1—1*81 ; eater number, 12*52 — 27 '34. il <} 

0-0M% of oil living !)■’ 0-8702— 0-8767, nj:' 1 I-..,’* '," 
o® - 20*15" to “'20'95'j acid numlrer, 0-87 — 1*22; <- 7 .ur • 
6*43 — G’88, The composition of tbe oils was found to ht-a., f 


8iirfiiraltl<?hyfU 

Lpafand twig oil. 
trace 

/■fl-l'iiioric 

12 

/ranipheHe 

8 

M I’in'T)®... 

42 

/ rheliiailrt'ne. 

15 I 

Kjiler, a.H horuyl actstaLe . 

<5 -.5 

Krc4! liorijp^il. 

<J'5 

“ < rli'4;fi nil '' 

3 



4 



\V I s 

Oil of Black Sage. CnAKLr.s K. Bckkc and Chari k> i s , 
{J. Jnd. Kng. Chem., 1914, 6, 804-806),— Rlack / 
Siachyoiden) fro in Southern California yielded i-f f. 

0*8979, [a] 24-4'’, 1'472D ; acid number, 2*2 ; ostci . 

The oil had the followii’g composition: pinene, 6'0% ; cinn)’.?, > ^ 
dipentene, terpincnc, etc., 25’(%; Ihujone, 8C%, ; ('snplfir .d) 
resinous subs Unco, 5*0%. W r - 


Eeeential Oil of Argentine Mint (Bystropogon Mollis Kti 
Adolko Dokrino Acad. Nac. Cwicias Cordi)^<<t, ]'AX 1 

379 — 391). — The efsential oil forms about 0*4%, of the plai;'. m 
not depositing crystals of menthol at 12^ has D 0 91 VC i 
distils thiefly at 210°. As much as 2'5% of furfiiral(h*l)'if 
present, and is removed by mransof permanganate. Fr<e m A 11.4 
to about 0 7%, and phenols are present in traces, Menthol 
be absent. The terpenes have not so far been charactcr^f d 

0 !* 


Optical Activity of Cinnamein. L. Bosenthai.kr I** 
1014, ii, 36-37 ; from Schueiz. Apoth.^Zeii., 1914, 52. 2;:> A 
Tho rotatiens of the cinnanieins isolated from genuine ainl 8 
balsams and from some aitificial products have been 
alcoholic and ethereal solutions. The majority of the e.xiriftA .1 
genuine balsams bad a email dextrorotation. In addiii^t. ' 
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wt* d«l«riaiiitd, M well the se^wnificjition number 
^ « we cmnamein which wa« iK)Uteil from it 

J. C\ W. 

krtihettc C«)atohouo. I. I. Aumi&v {^em. Zmtr., 19M ii 
/ Wy(efA. /n^r . 1 9 } 3, 2 1 , 3 1 3—308)’ 
Jtpjeraiu* i» described, with diagrams in which turjK-utinc mey 
r^p^ved by meeoe of aa eUctncally heated platinum wire, anil 
' iaoprene. The addition of carvene. dij^entene or 

hvdrtwboDi ie found to improve the yield of iaoprene. ’ 

; ^ J. f. W. 

^ OtuUn Qaeetion. L. Rosrnthalkr {Cfutm, Ztnir , lou. ii, 
^ ScAiem, Af<4h. Z9il., 19U, 62, 349 360). The author 
, 1,4 with Kiliani (this vol., i, 867) that gitalin ia a mixtute. He 
it » fraction which forma a hydiat-e and one which 
^ acd has isolated a crystalline substance which ia phyMologically 
and seems to differ from any known constituent of digitalis. 

J. C, W. 


Dimetbylpyrone Hydrochloride. H. N. K. iioiu-.AM {(hwsigt, 
IrititU Vuitntk SeUicaU. Forhamil,, 1914, ‘J43 1^62).- -The 
t 4 »ni:iljor!# which have hitherto been carried out havn not made it 
uit w briber dimethyl pyrone hydrochloride acts hs a true salt in 
»ctM relation, or whether it is resolved into the components di methyl- 
ate^ and hydrochloric acid. In oider to decide the (jtieslion, the 
Ut determined the concentration of the chloride ion in solutions 
myit.g strength, by measuring the potential of the (dcctiode : 

. *nlid HgjClgt eolation of dimethyl pyrone hydrwliloride, against 
.V electrode ; similar measurements were made witli 

=03- tcluiiona of hydrochloric acid. The equivalent conductivities 
ill the solutions were also measured, and on plotting thu valiu-R of 
ftiotide ion concentrations (abscissa*) against tlie equivalent 
^atiivilies (ordinates) it is found that the curve for diim thyljtyrone 
Irofhloride lies below that for hydrochloric acid, both curvea 
icaraing the same value for infinite dilution. The conclusion is 
ttfort that dimethylpyrone eiists as a true ^alt in folution ; it is 
bruMsi to some extent, the hydrolysis con.stant being O fi.3, and the 
wriiion ronsUnt of dimethylpyrone as base is calculated to bo 
* It>-‘ (comjuire Walden, A., 1902, i, 168). T, S, T. 


blanines. VIII. Nature of the Glucoeidic Condeneation 
SoUninei ; Olucoeidea in Genera], (Iiusepi'k (bU)o and 
jcutoCmRi8((?at4et(fl, 1914, 44, ii, 181 -190. Compare this vol., 
ill). --The hydrolyeis of solanine-* from *SWanu?n nxlomaeuvi yioldfl 
d-galactose, dextrose and (f-aldomethylpenlo^o • 

« 2C,8H,,0N + + C„H„0, -f (VH„( 

®‘w.uie of water of crystallisation sufficing tor the decomposition. 

does not react with phenylhydraiine or hydroxylamine ; 
^pthe only oxygen atom of solanidine e is hydroxylic, and the 
w present in the form of the imioo-group in both comjiounds. 
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From resuU*, tba »trticture of goUniDc * and the 
water U add«d to it on hydroly^w are repreeeoted ihui : 


H 

NHX\.U^O CH'O 
‘ t 

[OH'OH], 

UH,‘OH 


0 If 

CH 0‘CH 

[CH-OH], 

CH, CHj-Oll 


SoUaidine. Dritn»e. M ethyl prntiise. <<GtlftCt««se. ^ 

The reeuHs obUined by Oddo and Mameli (A., 1904, i. 2> 
aceUU prepared from dichloroacetaldebyde hydrate are 
fdaborating a theory U> explain the syntbesia of solALiri, fr, ^ ^ 
cooetituento. T |j f 


Solanine I. IX. SolAnidine aodomaeum and Som^ - 
Products of Dieintegration. GiuseppiOdpo and MAKrciu* 
(Gazma, 1914, 44, ii, 191— 208 ).-AVafttrfiM rt/«r, 
obtained by the action of hydrochloric acid on solanidn.. » ^ ^ 

solution, crystal I isee in needle?, m. p. I70”17r, [o](, - 141 1> ir.Ui.s 

and has the molecular weight :I73— 425 in fieezint^ Ur.vr, 

24 (j 259 in frreiing acetic acid, the calculated vaIiu* ki.’ 

When iU alcoholic solution is poured on to concenfrau*^ 
acid, a yellow ring, changing to orange, forms at ihf! 
reparation. When treated with nitrous acid, the 
compound^ [N( 0 H)j*C,j,HjjN‘ 0 ‘C, 8 Hj.,N],,>* 0 H 2 rno;^ i? t 

ether reacting with 3 mols. of the actd, with eliiniiiAti^in </ .ii_ 
Thifi compound forms pale reddish-yellow needle?, m, [<. : 

(decomp.). It gives neither a blue coloration with (lijdu}!ybsi..v ; 
the characteristic reaction of nitraso-compounds wiili L:i<5.'rL.4: 
reagent. When treated with acid or alkali, it yield soUni.luk- • 
The compound described asazosolacidine (A., 191 ],i, CThi^k.r: 
have the composition C; 2 lIj|,;GjNg[“ 4 
When treated with hydrochloric acid it gives dihi/rirogolinv i .i 
C H,,.CI ( 1 ), m. p. 113"^, and another compound, y. ; 
which appears to be a chlorinated alcohol, Cj^^H^jOCl. 

No definite compounds could be sepiratcd from the protliut* 
action of energetic dehydrating or oxidising agents on 


Action of Nitrous Acid on Amines. Behaviour Totj 
T ropieenine and Granatoline. I. GiuserrE Oono nni 
CmKra {Gazzetta, 1914, 44, h, 209^227). -From thcR^/-- 
investigations on the action of nitrous acid on solanme * an l «!-.»- 
(compare preceding abstract), the authors draw the coiicIihh.:: ‘u- 
action ol nitrous acid on a primary or secondary ammo ; - 
formation of the corresponding nitrite, NHK R-,UNu.‘ * ^ 
undergoes transformation into an <W'dihydroxyhydra£inc <> • 
NR*R’*N(0H)2. The further decomposition of the latu-r 
the nature of the radicles present, and may follow otic om • ■ 
three types, which have been named : (1) Amzo\i\ in ■- 
auimoniuiu nitrite yields nitrogen and water ; primiry amine , • 
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^ HI aJeohoI* and McoDdarj amiues, nitrog^a and either 
o**! ^ R*-R*» » sicgla alt'obo!. (2) J>iaiou\ Here, 
oitota yWd* nitrwoaDune, NHj*NO, or iaoDiti'o^oiniidet 
^riiaary aminw give nitroeoamines, NHR-XO, or diaw* 
U>X:N-0H, and secondary amiow, true nitroso^mpounda, 
T^) (3) Cychxoic, which either gives suble aioc'yclic com- 

K cf ^ citroao-compounds, such .s from 

L^njibor nitriU, or result# in the opening of the uuclous end 
of tt//onitroa<^compounds, for instance, <W/onjlroso- 

from ^nitroso ox indole, 

/CH, 

CjH,<^ CO ^N-OU, 

■N- ' 

j 5 n« dibydrojiyhydraitne derivative is obtained by tho action of 
ici‘i on the ether of eoUnidiiie « (foe. eft). With tljo com- 
obtained from solanine-s and solan id me ‘jr, the com pit* to elitnina 
tcfibe nitrogen by the action of acids shows that in these cases 
nitroui acid proceeds immediately to the cyclHr.nic stage, 
ibe sole difference between solanidino i and iu ether consists 
il+pcftiecce of a hydroxyl group in the former, it has been thought 
rs*ibia to study the action of nitrous acid on tropigonine and 
Lttsoiice, which are saturated, alicyclic, iminic, alcoholic l»ase» of 
tpitr Hfucture. In aqueous wilution faintly acidill<Ml with acetic 
c, twjrtgetiine yields the corresponding nitrite at the ordinary 
tptiS-'tre. At the temperature of a Iwi ling- water bath, how'cver, 
irr* lion yields a compound which ha.s the composition, but none of 
;tt>j<efties of the true nitroso- com pound (I) ami is rogardisl as the 
ruiK' V nitrosO'Compound (TI) : 

CH/CH (’11,-CII CH,, 

j N-NO I N-N(0H)-0’CH’. 

(H.’CH — CHj OUj’CH Cm, 

(I.) (II) 

i^a'inpound is accompanied by two others in j^mall proportions, the 
ttiJiufidsnt having the properties of the hydrate of a true nitroso- 
ipcfuod, that is, of the intermediate dihydroiy hydrazine derivative, 
fu t&leractioQ of granatoline hydrochloride and silver nitrite gives 
titnteof the base, and this in aqueous solution is converted by 
Iff icid into the hydrate of tho true nitroso-compound (III) 
apsre Ciamician and Silber, A., 1895. i, ICO). 

(j;H, CH. 

ca, S-N(OH), CH-OIl CHj N'x\(0U)'0-CH 
CH,-CH CIIj CH,-CH (ilL 

(IV.J 

‘nnmn, this hydrate gradually loses IHgO, with formation of the 
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eonp'JUDd. tu. p. 125°, which wm obtntoed bj 

and w the ^ bilroW’OtmfiOUDd (IV). ' ^ 

TrofA^enint niiriU, C;H,|ON,UNO,, prepared by 
Hilver iiitnte od the hydrochloride of the base, fortm ^ 
cryitalline powder, which tarns yellow at about l[>t- 
m. p. 160 °. 

^-iVi/roiotropiyenm« (formula II) forma rosettes of whi^* ^ 
m. p. 195—1 96°, SilroH^ropi^mini hydraU has a struc'uf^ 
to that of the coi res poo ding granatoline derirative (foroitii^ 
foims white crjstaU, m. p. about 160 ° (decomp). 

(JranaUline C,jH|^ON,IINO^ forms white 

215—216° (deconip.). Nitrofogranatolioe hydrate (formaU |[i ^ 
white IcwfieU, m. p 72—73° ^ Nitroso^raDatoiiue 'fora^L « 

m. Y 125°, yields an tihyl eOur, CioHjsOjN^ white 
65- 67°. ^ 

Direct Attempts to Prepare Ferropyrrolee. I 
Dddo {f/azzettik, 1914, 44, ii, 26fi — 278). — The author 
occuirence of iron and magnesium in hemoglobin hi \ 
respectively and their derivatives. It is not found pOK«.ibU* *0 
organic ferrocoiii pounds containing alkyl or aryl groups, the 
ferric chloride on magnesium ethyl bromide being i rr,’>r;i;, 
action, exprcK^icd by the equation ; 

MgKtBr + FcjCl^- KtCl + 2F€Clj+ MgiirCl. 

VV’^ith magnesium phenyl bromide and magnesium benzyl hr 1 
action of ferric chloride yields diphenyl and dibenzyl r,*j 

result indicating the intermediate formation of an nrganu f. rri r 
which then undergoes decomposition, thus : 

2FePh^CUC3H5Ph + FeCU+ Fo. 

With an organo-magnesium derivative containing a J tji 
residue, the action of ferric chloride gives, however, a tirr^ i:*s 

(I i-2-viithylindoiyl /err {chloride, C N -*'1 

yellow Koli<l, blackening and contracting at about 130\ .-Uid rT.»« 
un melted at 230 \ T H f 


Salta of Acridine, Pyridine, and Quinoline. II I, 1! 

(J. Amer. Chein. Soc., 1914, 36, 2101 — 2110),— It has iK-en*:-*:! 
the .author (A., 1913, i, 92) that when diphenylacridyl chV'iai 
5-phenyl-10*methylacfidyl chloride is f^haken with ni t roller n 
molecular silver, a highly coloured solution is produce^! whicft I'sa* 
oxygen. It was assum^ that these coloured solution? eor.u:r, !s 
acridyl radicles analogous to triphenylmethyl. Evidence hiv** si 
obtained which proves the accuracy of this assumption, And »fwi 
UDsatiirated acridyl radicles and their peroxides have been 
The free radicles are dark brownirh-red, crystalline suhsUnce* 
in solution ab.«iorb oxygen from the air to form colourless pereiji 
and also unite directly with halogens with production d ' 
corresponding haloids. They are best prepared by shaking an 
solution of a salt, preferably the sulphate, with sine dust. a 
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jjpt ridicle and th9 liquid beooiuas oolourlusa, 

the colourlew •oIiiUoc and adding beowoe to tha moist 
. lit, bdfliew di^lrm tba frea radicU, forujiu^’ a dark rad 
^ Oo ^hiMing Um« beowne solution with air, its culour rapidly 
^ .lid ib« colourless peroxide soon b^'gins to N^p^iraU*. 

CjiH„N. Mn be prepared by the metljod altwuly 
^ IwisttUslacUH-ily by the electrolysis of iu uortoal nulphate • 
M aUbout 185-19(P. MaUul.tr weight 
baw ahown that it eaisu mainly iu the uoimoleoular 
The radicle umtea instantly with chlorine to form yellow 
MZ»nA *nd aUo dissolrea slowly ii, hydroadoric acid 
of t^e chloride. The peroarids, 0,o»3.N,0,, crysulhses 
j^,pi]e yellow prisms, and when heated begins to d’lrkeu at 
g and melU at 204-207^ according to the rate of heating ; it 
irw dowly in mineral acids with formation of the correstiouding 
ttit**- When an aqueous solution of dipiienylacri dyl chloride 
;,ud »i'h *inc dust, diphenylacridyl is producthl together witJi a 
; ^-iictity of dihgdrodiphenylacriditu {•' MfJitnj^iacruUm"), 

^ N. w. p, 175®, which crysUllisos in cubes ; this suhsUiicu can 
^J^rfared by adding tine dust to a boiling solution of diplienyl- 
^ !0 acetic acid. 

, t.<bwiug substances have also been prepared together with 
aiCK, fittj radicles, and peroxides, and will txj d<‘scril)ed 
^gcnily: pcblorophenyMO-phenylacridol, p-meUioxyphonyl 10. 

ra^'fido), 4 '<limcthoxy phenyl- 10- phony lacridol.pheny MO methyl- 

cL »id plicnyl-IO-ethylacridol. p; q 


inces XV. 6-Amino-6 * ethylamino - 2 ; 3 dihydro - 2 - 
s;dono and 2 : 8 - Dioxy - 9 - ethyl - 2 : 3 ; 8 : 9 ■ tetrahydro 
I'akl 0. Jouxa and Byron M. Hbndrix (7. /itoi. rJum., 1014 
fuinpare this vol.,i, 44U).--2 : 8-Dioxy-y-oL]iy!.2 : .4:8; 0- 
Lijn^ptinne has been prepared for the purpose of co:npiring 
with those of the methylated compounds, 2 ; 8 dioxy-O 
J^:‘ethyl‘J:3;«:9-t6t^ahydropurine (A.. 1014,1, 1000) i»nd 2- 
a«ihyl'9‘ethyl-2 : 3*dihydropuriL0 [ibid.^ i, 1397). 


6 tthylammopfjrimidiTie, N H Kt* h. p, 

II mm., obtained in almost quantitative yield by heating 
ro'ieihyltbiolpyrimidine and 33% aqueous ethylamine at 
m a sea)e<l tube, is converted by boiling with concentrated 
dsionc acid and subsequent evaporalion to drynens with 
6 tydmxide into ^-ethylamino^2\3 -dihydro-^l - jnjrimUone. 

bluntly pointed prisms, m. p. 218\ The latter, liy 
^ with fWDcentrated sulphurio acid and nitric acid (fd I*:j) 
yields qimntiUtiveiy 5-ntWM/*^;ammo-2 : 3 diy^y^/ro-2- 
icicular prisms, decomp. 275^ whidi is converted into 
^^ylawitao-2 ; 3^%f7ro-2-pyrtmt7>n«, stout prisms, decomp. 
-J fMuction with aqueous ammonia and ferrous sulphate at the 
y «ffi{«rature, Tbe base develops in ammoniacal solution a 
coloration with phosphotungstic acid and reacts with 

^csrUmideat 170~l80°to form 2 : 8-fio*y.9.«iV-2 : 3:8:9- 
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Btberiflcatioo of o^Hydroxyato oompouDdfl. V (< , 
and G. FESRi^ki {GazzeUa, 1914, 44, ii, 328 — 256. 
i, 597, 699, 74S).— The a*hydroxyaio-cooipound8 
a-oapbtbol and from lO b^droxypheDaotbreoe, that i$, th« ^ 
luipbtbole and ibe OaryUao lO-h^droxyj^eoanthrece^, 
methyl or ethyl sulphate in the pretence of coccettr^^j" ’ 
solution, thus : ^ 


0H-C^^H,-N:N Ar + S0j(0R)t + KOH - 

OR*Cj^H^'N!NAr+OK‘.S< i ■( 

The ethers obtained in this way are well-cry stall ^ 

red compounds, which are markedly more soluble in 
vents, and melt, without decomposing, at lower 
the corresponding o-hydroxyazo compounds. They are a;* ^ 
decidedly basic than the latter, owing to the inleiiMfiau&t 
basic pro{>erttes of the oxygen consequent on etberdiauoc: jj 

salts isolated and analysed contain two equivalents of acid, ui ^ 
of the 1 0-hydroxy phenanthrene series, which could not U . 
react as though the base is diacid. To these salt;, 


attributed one of the two tati tom eric structures : 


X‘Oniv‘Cjyllrt(or GjjHJ'NiNUXAr or 

X-OR:CioH^(or Cj.If iiX NH i 
where X represents a halogen atom or a univalent icii rf«st 
Nascent hydrogen decomposes tbeetkers into a prioiary atiuLf \H. 
and an ether of an aminophenol, OR'Cj^HJor ^ 

ethers are exiieuioly resistant to the action of c-r.-n-n 

alkali hydroxide holution, but towards acids their f)eliav}i>^r «« 
The 2'aiylazo-l-naphthola are, with some exception?, highly 
to boiling dilute or conceutrated acid, and, when hcab^d, the.: i'. 
chlorides suffer loss of hydrogen chloride without decumpovCivr i 
ether; on the other hand, the 9-arylazo-10-hydroxypheiuD'hrpt/i 
also 2-e'methoxy- and 2-o ethoxy-benzeneazO'l-napbthoIs art nyir^i 
readily by dilute acid, their hydrochlorides being largely 
on heating into the corresponding hydroxyazo-compou&(i« 
chlorides of the alkyl radicles of the ethers. 

methyl ether hydrochloridf, Cj-H /'N/JI 
forms dark red needles with metallic, green reflsttlon 
Noelting, Qrandmougin, and Freimann, A., 1909, i, 44. K 
2 IJenzeneazo'l nftphthyl ethyl ether faasm. p. 46^^; Noelur.; ' a 
mougin, and Freimann (iw. ext.) gave 44®. Its hydrocMmi*, 
CisHigO*V2,2HCl, 

forms dark garnot-red scales with metallic, golden rcfia'..:r 
nitrate, Cijllj(iON.,, 2 HN 03 , loses nitrous vapours at I"-** 
residue melting at 143—145®. 

2-Q-Tolue7ieazQ-\ nap}tthyl methyl ether, OMe'CjjU^ 
crystallises in mammillary masses of orange-yellow netdie*. i 
60 — 61®, and forma a red solution in concentrated 
its hydrochloride forms shining, cantharides-green scale;. ^ ^ 
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^ ^ . wljUyinujM hydrochloride oo ;S D.phthaqui„„oe, fore,, 
^!uv »pgr»«»>« “ ilender. bnglit red needles, m p IIT—Uso 
. rubj-red solulion In concentnusd sulphuric »cid fhe 
y ^ forme cbrOBie-jfIlow si^ee, ni. p. 49-50^ end its Mn- 
^ hrti M ^*5® forms orsuge red pidTms, 

^ if. end It* kflndiimiU, memmillsry musses of geruet ied 

P«'w«a« l-impAMyl m,U,yl ,th«r forms orange-red nfedl.« 
f " <■■’ > *nd lU Aydroe/ifbni/e, minute, biicli-red ni»,llo,. The 
I Hkr hrmi fileoder, onnge yellow needles, [», p. 5 | 
f»45i>ni/«, deep |^net needles. ’ 

ol ns w xylylbydrazme hydrochloride on /i napluhamnnom* 
^ a,<p red mlee or needle.s with metallio, golden redee-tion. m v 
The wrajd ^ forms slender, orange yellow crystals m , 
ltd its hy,lrodJandt, metallic, green crystals. The ethyl ttktr 
. fe,i,bt red prisma, m. p. 89'', and its h^oehlorid,, goldeil scales. 
„ 1 .Miiwra l-n«y,|W OH'C,„H,-.N:X.C,lI,,Jle„ crytalli.es in 
«i.u or needles with faint golden rellei'tion, m p 194 lys- 
,a,;iU tt/ier forms oraiige-yellow ( rismalic needles, m p 8'> 83 "' 
10 Mreddyrute golden green leaflets. The ethyl ether forms rod 
c.iu, p C4 , and its hydrochloride, eantharidos-grecn neisiles 

.ary lasailes, m. p. 8i . The methyl ether orystslli.sos in ora, me 
1 . ■>> P- l;, and Its hydrochloride dark g„«\ 

nwilra. Tho e(Ayf ctAer forms orsrge-red, acicular u-yials, 
M , and Its hydroc/dmide, heavy, caiilharidos gieeii idales 
: XetkoTybemeiuazoA-naphthyl methyl ether, 
OJIe-C,oH,,-N:N'C,H,-OMe, 

siTigli. nd prisms, m. p. 90-91'', and its hydrocidoride, greenish. 
1 wdlea or leafleU with meUllic refloclioii. The ethyl elL forms 

<ri prisms, tm p. 88-89” and its hydroc.hloride, slender, 
6*nJes greeo needle?. pot-imui, 

^I'^hoiyhtnit^imzo-UiapliOiyi vuthyl tlher, 

OMe-C,„H„-N;N-C,,II,-OKt, 

m!! !1 “■ f- hydrochloride, in 

<•■ »*l .^ *'® ‘‘hyl ether forms bright red needles, 

... an. I tteliydrocldoruie, slender, hroiize-green needles. 

' '■"i?",; <)Mo-0|,II,-n:NPI,, forma 

- Ini P- *8—89“ and, on reduction by moans of 

' almTno lO^rlieih''’ ''' ‘^“'"Pound, which is 

'at, I nn 1 ' '0*. flattened needles, m p 

hLIr9“nhr„7o\l!‘''T' 

• CTThtnlli * I aud a coojpountl 

dwIonaDiil™ behaviour 

ppeara similar to that of the methoiy-compound. 
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Tb« iuteractioo oC at.>^esjlouUi7lhj4rasiiiA hjdrocM,^ i 
aod pbenAOtbrAqaioooe in boUtsg mqUo acid 
b«oz«oe»»>’10‘bydrozjpb«oaathreoA nor iU methyl 
compound wriich forms pale j^owIeafieU, ». p. 221 ^ 

under investigstioo. ^ 

9 ‘ O' TUuonfoto - 10 • k^fdroxjfp^iaiUkrcnit > b , 

forms minute, orange^red srales with golden refiectioo, lu p 
and the corresponding eth^ $tkor, flat, garnet col 
m. p. 109° ^ 

9- p' TWuenca^o- 1 0 Ay df ocr^/)A«nanMrsns, 
bright red neeii^eii, m. p, 169^; its mUhyl 
needle*, m. p. 117®, and its «lAy/ sMsr, lustrous, brigh* 
m.p. 158’. ■ 

9'0 MethoxpbenzeMOto-lO'hpdroxypkmauthrene, 
OH*Cj^Hg-N:N*C^U,*OMe. 

forms red leaflets with golden reflection, m. p 216 2ii 
ethpl tlkerf red needles, m. p. 140—141®. I ]j > 

Ami ooazo compounds. L CasaLs and Mabia t'A'Au>*j 
{Atti H. Acctt'l. i'ci. Torino^ 1914, 49, 1199— 120ji Th^ 
have prepared a number of new aminoazo-compQuii<!. |,t 
tt*naphthylamine with diazonium salts obtained frou, ^ 
substituted in the ortho- position. In the product* oh .u[.?d, 
form well crybtallised and moderately stable salts with loi,, 
azo-group occurs in the para- position to the aminu group I 
naphthalene residue, sin(^ 4-o-lolueneazo-l'Daphthylaitiine, fur 
yields naphihylene-1 : 4 diamine on reductioB. 

io ToloAnfuzo-X-naphthyloiniju^ C^jH^Me’NIN'CYJle'^ff 
lise^ in bright red, .silky needlei*, rn. p. 95®, ami 
Kolutioiis in chloroform, benzene or alcohol, and an 
solution in acetic acid ; it give.s a red coloration with i 

a violet one with dilute, sulphuric acid. Its ior v.. 

C,jU^Me*N!N*Cj^Hg*NH Ac, orange-red needles, in. [y ’.lio 
derivative, (JjjU^Me*NIN*OjQUg*NAc.^ brick-red, pri>iuitK , 4 ; 
m, p. 136"^, and derivative, 0 ^HjM 6 *N!N*CjJ!,;Mlh:. ; 

yellow needles, m.* p. 200°, were prepaid. When 0 : 
nitrite is used in the diazotisation of the o-toluidine, ihv abu ' a 
pound is accoutpanied by 4 o-tolueDeazo-l-naphthol. 

4 -o- JJ ethoxy l^zeneazo 1 -napkthylamiiie, OMe*Cy f N i S ‘ C il, 
forms tufts of crimson needles, m«p- 184—185°, ami girv- 
solutions in chloroforni, alcohol or ether, and an intesi-t-ly v.^t 1 
in acetic acid. Its a«/yMeiivativo, OMe’C^H^'NiS l: 
forms garnet-red needles, m. p. 203 — 204°, and its Uazo^il 

orange-red needles, m. p. 182°. Here, 'h- 
B(^ium nitrite in excess results in the formation uf 
benzeneazo-l-naphthol (compare Charrier and Casilt*, tliH 
748). 

i-O’ filhozybenz^neazo-\-}iaphlhylaniint, OKfC,jH^*N.N 
forms gmups of vermilion crystals, m. p. 169°' its uc^^y/ 
Cj^HjgOjNi, red, prismatic needles, m. p. 191°, audits btnzo^l d*^*"** 
CjjHjjOjNj, tufts of green, silky needles, m. p. 180° 
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■ j ; “''■o,'C,h.-n:n-o,,h„-n H„ 

^ .tmiof. eoier»W-gr^u scile^, m. p. 174-17S^, imi ei.e, 
(olutions m alcohol, beiiaena, . hlo^.form or otb^r Il» 


^ (Olutions otiiorolorm or otb,.r, lu 

sliioihf:, pale green iieeillee, 
r and ..a d«>»»tue, C„H,,0,N., .Inning, black 

I ’ ^a.{, n»,\ redectiOD. m. n. IS/i^ ^ 


Lpjr^orua Content of Caseiuogen. 

L VAN SLVK8 {J, liioi. Ch 


UvU» ^ 

A, 1913,1,659;.- 


// tj r »i Boswobtu 

{J, Jiiof. lUitL, 1914, 19 67—71 

A . Ji’w. h vu.,/.— Addition*! tjvidonoe i* addae«d to ^lmw 
J wnums only abo.it 0 7% of pho.sphon.s (<-oiui«ire 

MurtiHum, Uu8 vol., i. 449). ^ 11. W R 

of Action of Ureaae and of Enzymes in Geueral 
0. van 8l¥IE and CJLEJtN K, Cui.len [J. liioi chtm 1914* 
<41 -ISO. Compare ihw vol., i. 606),— Tlie consideration of tlio 
kU tirwd.V publijibed (^oe. ci4,), and low desciilKJil in del ail loads 
i* rotf lii^itm that urease destroys urea liy means of two siuv’essive 
(1) combinatioQ of enryme and substrate; (2) diaruiition 
fombinatioD, the urea being freed as ammonia and carbon 
riiis process i« formulatetl in accordance with the law of 
^ iiwc, and the equation t *= I /A] I % log a/(o - j ) + j. di 

the amount of substrate (ureu) present j^er unit vuluiuo 
of the reactiorj, x the amount docompo.-cd in time / 
lifrtirmoconocntratioD, c the velocity of combination of orijsyme 
.;4ifia«.and d the velocity at which the comhination dicompo.ses 
carbonate and free enzyme, is found arcnraloly to 
ill the results thus far obtained. |{ \y 

trt! of Hydrogen Ion Concentration and of Inhibiting 
k^Dcra on Ureaae. Oo-vald D. van ,s,,vke :.n.l (Iottiiaru 
| t...).s(y, /liol. Vham., 19U, 19, lSl-210. Compare JlHr.lmll, this 
Armatroiig and Horton, A., 1912, i, 594; and tl.o pre- 
kf ih-liicl).— Ihe authors have measured tbu rates of docoinposi 
i - arts bj urease when tbe hy.lrogeu ion concentration lias been 
t *efd Ht constant level. >1 by ASdrousen’s metliod (A., 1909 i 8(5 1 ! 
kuj,.. in the concentration of bydrogen ion li'avo al’isolutely 
a*H Acd independent elTtct.s on the two .successive read ions 
cC3.t...i atum with substrate; (ii) decoiuposition of coinbitiod sub- 
s*. i.v »hich the eozyme destroys ureii. 'I'hruiighoiit the range of 
r.a«:al observat.ou (/'„ = 5-9 to H-7), the combining velocity 1ms 
I saml to vary in inverse ratio to the hydrog. n ion concentration 
'&« Allcabne the solution the more rapid the combiimlion), 

. t. aecomi»s,t,on by enzyme of the urea combined with it is 
m neutral solution and is retarded by either alkalinity or 

‘“’‘''>‘''‘''8 substances such as salts and deatrose, 
C:.r of urea lies between O'OS and KW 

►ul'a ^****° tfSAse and urea is so quick that it consumes a hardly 

TrLrT a®' eotifely 

^■P^f the slower decomposition reaction. The maiimum rate of 
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amuiCiuia foimUion un4«r ibew coodUions is v j 

fcbat of th« decoojpotilioii mctioo, and Ukei place mt*:,, 
is rasiulaioed at the neutral potol. Wbeo, however, 
rear^ioD ia retarded by adding licutrai salts or u*!ti^ J 
solutions, it becomes an appreciable factor iu the toUi tifc^ ^ , j 
tioo, and the optimum hydrogen ion concentraliou f,,,f j 

eiixyme action is therefore shifted towards the a)kali>ie ► i, "*3 

effect of hydrogen ion concentration on invertaie may aU W 
for as the sum of independent effects on the two sc|«rai< 
ensjme action. i 

The effect of the generated ammonium carbonate in rtU;! * i 
action of urease is due chiefly to the alkalinity of 'lit, 

When a pho phate mixture prevents the ammonium J 

from affecting the hydrogen-ion concentration, it alv/j I 

effect on the velocity. Neutral salts retard the acti*.i; -;f 
interfering with the combination of enxyme with ^uls^^r*> tj 
effect is the greater the more dilute the urea solution, aii.| 
it U especially the decomposition of the last traces if um 
retarded by neutral salts. 

Dextrose retards the enxjme action in the same marm^r « 
salts, xMcohol in ^0% (om-ontration depresses both {..fi-r, 
enxyme’s action. Hoth electrolytes and non-electroiyiej^ n. tuvu'jt 
himoletular concentration retard the enzyme action ic i-, ^ 
phase, namely, the decom|josition of urea after it hs-* i; 

urease. All these effects can be represented by the genera! u i 
formula for enzyme action already set forth [loc, cd.), H W i 

Enzyme Action. XL Some ExperimenU with CajitorB* 
Urease. K.tiKoiniK Kalk and K. SuciuHA {J. Amn. ^ > 

19U, 36, 21G(3~217(i}‘ — earlier fwper (Falk, A . i:»l ' c 

it has been shown that beans contain a uren.'-e. Firtw;*:? 
iiionts have now been made in ccmpari.‘'on with llie nr<.i*^ ‘t 
beans. It has been found that, under comparable -» 

bean pieparations hydrolyse much less urea than Mo..a? \ 
bean preparations. The action of acids, bases, ai d >- <' 
hydrolysis of urea by castor bean mease has been studied af.lr .*-, 
have been found similar to those which have been observf^i a»f 
of eoja bean urease. ’ 


Physiological Chemistry. 


Influence of Pituitrin on Respiration, h B. 'SjcU 1 | 
and R. 0 ('<u:rtrioht (d/mr. J. Physiol., 19U. 35, I L-*'’ 
The characteristic effect of pituitary extract on rest irib r. -• 
increase in the depth, followed by a shallowness and h 
the rate of breathing. In some cases, however, the 
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I ;^pir*tioQ i* foUow^ by sbaJlowue&j yiui an imroAst' 
0^ brwtbipg. The effect of pitmtrin on iha reepir* 
hya^ononsly with lihU on tiu* cirouktory 
* ^ ’j’he effect on r^piratiou, however, j>(U>?eA iiT souuor than 
ch'culatiou. After a few iiijecuous of {utiutrin, the 
^ mechanism becomes immune anj tlie eharaeten>tic 
jre H \V. H. 

KvfijAi h»«wl of Blood-Sugar of the Dog. rim.ie A. 
rti Chstn^t (9(t, 19, 29/ — ,)02 '. -■* I jii' aaiimr titHi."/ 

^ coucentration of dextrose in the bh/o/l oi ntnniiii 
^ ^^c 4 ;iimala are free from excitement or pain, is in t!u' mn;^h 
of U Oo%» or about one-half to ujtr-tluui the valutas 
V *a-cpte<i W normal. Higlier tigures are ut.Liimal aftrr 
auinial is excited, Thesi* hi^lu-r rcMilts 
^%«uiirahle with tlioee hitherto regarded jis jh>irni»l, wlmh 
\ y fepre/seut varying degreoa of enjoiional l/yj>eigiyt;emi,i 
ihyut by the procedure of drawing the Moud, 

H. \V, U. 

kg Fat of Blood. I. Fat Content of the Blood under 
bryjimaiely Normal Conditions. \V. It, Mr/ioH {J. Htvi 
L I:»I4. 19, I — 24).-— The author has def^rmund il/e fat. eoirent 
bUxxl, in various circunistaiicea. by ids neplieluiuetric 
‘ d /'.In,'/ vol., ii, 392). In normal circuin^Um-cs, the fat r/m 
J lise blood is prartically constant, both lor the individual 
'.:r !ije‘cies, aiiiounling to grant per UH) |,;iams of blood, 
f 4 !iE ri»ea!, the fat in the bloml increaseti gradually, rearh- 
i fijainiiuni in about six Itours. If llie llioraric dui t is lie/i. 
r.c:, aJi nuTease in tlie fat does not oa'ur after feeding wilii 
!:;'i ivenoiisly injccte/l fat, in quanliti«-e uj) to (»‘ t gram 
Lv> of h(>/lv- weight, (lisapjiears from I lie blood uitliin live 
i-r 4 When larger amounts are injected, sojtio of (lie fat 
c, ,.'j till* blood for i^veral lioiirs, Apparejilly the liver (s 
t., viiibfiraw from the blood, and loos/dy si on-, a eerlairi 
id ut. but tho storage capacity is Iiniite<l. 

K;;::g and tho administration of chloroform [Moduce an in 
».»• ;•> tl/e fat of blood only wlien the aiiimai lias jireviously 
; »dl supplied with fatty foods. Kther, however, regularly 
w s rise in tho fat content of the blood during lljo narweis. 
>^ly stored fat may, therefore, be quickly release/! f/y certaiti 
i snd the sudden flooding of the organism wiili fat may be 
K)urce of danger. In the animals that die/1 under the 
r>t;c there was observed a rapid and contimiou.s rise in tb/' 
of the blood during the anfesthe«ia until /leath. 

n. w. H. 

and Total Non-Protein Nitrogen in Normal Human 
xi Relation of their Concentration to Rate of Blimin- 
® I'uMiuif C. McLeax and Laubbxce SftuiNG {J. liiol Vh*w., 
i 19, 31 - -38). — ^Tha authors have determined hy F/din’s methods 

i ’ 4 Z 2 
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the relation between the concentration of urea in tiic b 
iu corresponding rate of elimination in the urine. TU *'i 
tion of urea and of total uon^proteiu nitrogen in 
blood varies within wide limits according to variou, 
as diet, amount of Ouid ingested, etc. There is, 
parallelism l>etween the concentration of urea in ilt » 
the amount excreted in the urine in normal indi;i.i-^ 
average conditions. The elimination of urea is rtUr^^. 
hufficient water is taken, and the retention of urea u ^ 
marked in cases of nephritis, A high concentration of 
the blood is not necessarily a sign of pathological renal 
unless associated with a relative decrease in the an.<ufi! 
eliminated iu the urine, H ^ I 


Proteins of the Blood of Limulos Polyphemus, L <11. 
Alsheko (J. rhem, 1914, 19, 77-82).- -The prof 

blood of Inttului tuii-sist almost exclusively of the v!-/. 
(which differs greatly from ordinary fibrinogen) ami 
Hxmocyanin is several times as abundant as tht- r;,,f 
Other proteins occur only in minima! amounts. Tli.^ K *>: 
contains a small amount of nitrf>gen in non-coaguhil)!.i f 
The quantity of protein in the blood seems U> v.ir,- 
state of nutrition of the animal, diminishing in i:tar\>i’ ? ■ 

blood of Octopus contains at lea-st twice a.s much ^ : 

that r>f f/nuuhci. Tlie lirviuocyanin of J.imiiluK 
ti7 t)8 H W I 


Carbohydrate Metabolism. VII. Influenceof SuKutar^; 
Injections of Dextrose and of Calcium Lactate os 1 
Sugar in the Blood and on Tetany after Tbyrsc^i 
thryoldectoray. Khahk I*. Unorkuill and Norua.s l\ I{i.»TiiUf 
(J. liiitl. 1014. 19. 11 9 -1 20. ('mipare thii v,i!. ^ 

The livpoglvcauniri if^ult iiig frmti tliyrcoparal]ivria>l’. !< !■ 
to be neither the rause imr the effect of the aenuripuiv;' , 
for althougli injections of tle.>iti’Ose raise the sug.n ,im:* 
to the niitma! jiititjuot, siicli inject ions iiave litt!<- -.i.;: 
tcUnv. Moreuver, the condition of hypogly<-;cii)i.i ir- * . 

of ti-taiiy. The authors therefore sllgge^t that (hr- o , 
thyroids ami [> irathyroid.s gives rise to two di*lni<' 
affecting the r; echanism cojicerne<l in the maintciKOii* -*! C" 
content of the blond at its normal level, thereby . 1 
glycscmia, an 1 tho other acting on the nervous sv-stcJii. 
tetany. Calcium appears to be intimately « •- ' 

effects, for injec-tiojts of calcium lactate will teiiiporanlv r*-' *’ 
normal sugar (x>nteut of the blocal and also abolisli 

fl. )V i 

Basal Metabolism and Creatinine Elimination " 
Palmer James }f, Mras**, and James L. (Jauulr ( ^ * 

1914, 19, 239 — 241). — The authors have ilelennim'-i tl“ 
aliip betweeii basal uietabolisni (miniinuni heat » 


M M. 
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,1 it r^>»t least twelve hours aft^r food, and surrouudtni 
'^peraHire of 30®) and the total mass of aotlve proiojdasiii 
of which is represent^^l by the urinary oreatinine 
on a nratine-iTeatiaine-free' diet. The'nmiibiT of 
0^ creatinine varied in eight men from 0 S9 to 
U 93» whilst in nine women tlie number ranged from 
average 1'26. Definite eonclu.sions as to the value 
^^fliicatica of th«o resulU are deferred until further obsauva- 
made. H \V. H. 

jjg Exchange in Decerebrate Aniumls Viuklis tl. 1. 
f >pd T. s, Hklx { V. 19! ♦. 48. I'JS-n'ii. Tliu 

animal responds to carbohvdrate.s and ]iroi»diis in tli** 
ttx S' intact animal. The rise in the total uiri.ib.di>.tn 
uditnui-^stratioil of protein is aeeumpaiiied by a use nt 
it.,i;*orotem nitrogen of the blood. Tiie dec on brat*' animal 
to small amounts of ainino-aeids, i^ueb as glvrim', uliiili 
^ I vfry considarable rise in tlie protein nu tabnlistn. tllvviiie 
- into the hlocKl-strenm, eai>s<*s a greatir rise in meta- 

^ dijvii was found by l-usk (A., 1911b *, I -3), who adnnui' 
per of. S. lb S, 

siybiUon of Autolysis [of Liver) by Alcohol. H. iiuncoN 
ijind tiKOios T. Calowkil (.a /itW. C'Ashf., 1914, 19. •''n— 03). 

^ eiperimenta were performed primarily to nsrertain wlmt 
c£ih of alcohol is necessary to pnyervo speihmmis nf lissm* 
ti<d for histological purposes. The reeults show ih.it ffir the 
Kir:e «u I 'press! on of autolytic disintegration <jf liv<r il.s.sue bv 
!h<> actual strength of alcohol pres<‘nt can not. be safely 
;tr.MS >r.. : lietwecn 80 and 90% a slight aufolvsis mav take 
k jr.fi below 80% alcohol concentraf ion, autoly.sis is ceriaiii (o 
^ ;!u-e at either room or incubator temperature, Sitfall idnck.s 
not greater than 5x1x1 cm, mu.st, therefnre he j^Iaced 
in at least 50 c.c, of 00% alcohol to prevent auiolvlit' 

kjf«. 

Tttn txperimenting with finely mino'fl (issuw, at lea^t Hi e c. 
Micr. 15 C.C., of 96% alcohol must he added for each gram of 
f ti> ensure effective preservation. When not cun Ira 
r*:M. it is best to boil the tissues a short time in (lie alioliol 
kw the enxyme.s. II. W. lb 

eUbolic Changes in Muscular Tissue. I. The Fate of 
laree of Amino-acids. S. A. AfAmtKwa and C. KEuniNANO 
M (/. ^tof. CAem., 1914, 19, 229—234. Compare Fisko and 
i>r. this vol., i, 1019).— After repeated injections of a diuretic 
‘■viUon into (1) dogs with an Eck fi.stula, and (2) eviscerat^ed 
^ urine becomes practically free from ammonia, and con 
I a small amount of nitrogenous substances. If, now, a 
of mixed amino-acids is injected subcutaneously, ammonia 
the urine, followed usually by an increa^ in the amount 
The conclusion drawn by tin* authors is that (he first 
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actiou oi the tiMOM od amiao-acids ia formation^ vf ^ 
and th«ti the production of urea. The latter change 
to be capable of being brought about by the tiftnrt 
amtance of the liver. jj 

Berersibility of the Geotropiam of Arenicola 
Salta. 8akvo Kasiu {Amer. J. f^kyiioi.y 1914, 35. 

The addition of calcium and magnesium salts in i^ u.:- ' 

to sea-water containing the larvae of Arenicola 
the normal negative geotropism of these or^nisin.A ? 

ing the normal positive heliotropism. S<^ium a?,,; 
salts, as well as acids and alkalis, have no action on ^ 
geolropism, but prevent the appearance of posit ivr h,.; .7^ 
The reversal of the negative geotropism of tlie !.irv;i 
osmotic effect, but is due to the specific action of th*^ cC - - ' 
magnesium ions. H W | 

Purine Enzymes of the Opossum (Didelphia 
(jzohok T. CAi.nwrut and H. Gii>kon Wells (/. SuJ ^ 
19, 279—283. Compare Hunter and Givens, A,, 1913. J 
the ti.ssue.H of the opossum, enzymes acting on free pur:’,.. . 
were found distributed as follows: uricase (urioii',’:, 
present only in the liver; xantho-oxydase, present it; li .. 
probably in tlio kidney; guanase, present in all it m;.. 
probably not prestmt in any of the tissues, except h 
liver. ‘ H W ! 

Excretion of Creatinine by Normal Women. MaktbiTu 
and Ei.lZAitKTU K. Clark (/ lUol. Chmn.^ 19U. 19, !1,V ! *. 
The analysis of the urines of twenty-six women .nu ier/* :>i 
creatine- and creuli nine- free diet gave the following,' avi » ^ 
for daily urinary creatinine: absolute amount clu!;:! ^ 

gram, varying from 1*71 to 0*53; gram per kilo. 

0*015, varying from 0*023 to 0*010; creatinine cocil’n ' ■'* 
creatinine nitrogen per kilo, of body-weight), ty$, vtrut.i s 
9*8 to 3*5. These figures are considerably smaller tiuoi -n 
spending figures for normal men. H W S 

Some Observations on the Excretion of Greatin:re 
Women. Mary Hull (J. Amr, Chem. Soe., 1914, 36, 2!^' 1 

— The urino of several women in normal health hnA Ann 
The creatinine output was the chief factor consi<l^r^d 
nitrogen excretion in other forms was also detertnir;^ I, v-i 
results arc tabulated. The creatinine varied betweer! *' i 
14*97 mg. daily per kilo, of body-weight, the loTC‘;t vr^;-;* 
obtained in the case of a corpulent woman who 
physical exercise, These figures are very much lower 'U-i 
corresponding values found for men by Long and G* ^ 
1912, ii. 961), which ranged from 21*5 to 27*8 mg p"!* 1- ' 
body-weigid, It is suggested that this difference v..:y< 
be explained by the lower muscular structure and r .<• 
tone of women. ^ ' 
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tod CTMtinine in Starvation, u. Uitiiuy a , \ 
^^ttox (Pr^ nfmJ Sac.. 19U, |,i,-liv ; J_ 4 g 

tk!» vojU I, 2M) -The rwu U 8ii?g«t Uiat traces of ci»«. 

rre «cret»d in ^rvaUon of the human sul>je<t which ha. 
^ ,ver thr» d»^. The excretion did not begu, ,„„jl flnv 
;:ity<ight hourt after the last meal, t'ornpli.-atuuu due 
excretion of acetoacoUc acid were avoi.iwi, s. 11 t! 

jjanioation of Phonolsulphonepbthaleiu in Acute and 

Tartrate Nephritin, Kaasa P. L'.mis.m,. ,. tml N.,raN 
PuniriiWliK :j. Jtu>l. CAtm., IHU, 19 , _ |',,„'raia !>f 

*;a..ieu of phenol.ulphonephtlialein after i,n„t,o,. may Z 
.iimmiahed during the acute .tage of ueplinn. need 
subcutaneous iniecliou of tariralt^s (\ !<)]•> 

In liie chronic condition, the excretion of tho ilve is more 
.j, but does not reach the rapidity a&iociated with the uoruiil 
ji. When excretion by the kidney i. prevented, the dye i. 
in tJia faxes through the bi!o. 

T;,, tiijwtion of Urtrates doe. not reduce the excretion of uimv 
• ’i'''"®; AWtough the rale of elinuu.iliou 

..oleiibiedly diminished, the total amount of waste material 
IS utichang^ A reduced rate of idiminalio,. does mil 
nadiirily jjseau taat tho kidney is not erticient. 
h ha I, . 1-11 observed in these exi>erimeiils fliat’, ixmlrary to what 
, previously not^ (loc at.), the glomerulus h.as heel, i„i„re.l 
i tile renal tubules. jj W 11 

folatile Substanoea of Urine. Wili.iam .M, |)k„v »„d Kbask 

il.nTSvx (A dmer. t’W ,s'oc., I'.IM, 36 21 1, s one,) t,,,. 

cAUeristic odour of urine cannot be atiriimted to'u'iy of the 
Coe sabsUnces hitherto detected in it, and it is evideul (hat 
«r cotti,»utids must be present. As this subject has not 1, ecu 
etijaied systematically, the present work w.i, umicrtaken 
I.tviiriiressure determinations of samples of urine, from a few 
•-su* to three weeks old, have shown that, the variations of the 
f!! T T*" I>ut II, at in all lases the 

Stitur "‘® »®"‘® 

6“l«tam-e.s were oldaimsi from 
-C bv treating ,t with dilute sulphuric acid, leaving it f„r 

c .HW ‘t- The distillates furnished pro- 

^^ o wb ivere separated into four fr.icfion.s, namely, .a'ids. 

neutral substances. Of tho arids, (fio iirincinal 

t .^'dk "P '"■pt'M'' acid. 

'•■•iminnnd The chief bases 

f-rmented urmo. The neutral substances 
tAt:.(irTn ® ^ ^ characteristic odour; indications were 

=>i '«4 foIIow“ratteart) ' E'''a 
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UriDod, the Cause of the Characteriatio Odoor of 
William M. DCHKand Feakk A. Hartmas {/ iwwr. ' 

36, 1 36 - ’2 1 1 6. Compare precedingalwtract) — The cbAr* tiu' 
of urine has been found to be due to the preseiu.. 7 
CgH^O, b. p. 108^/28 mm., a pale yellow oil. slightly , .. 
water, and pottering a very penetrating, perrisUi-. ; ^ 
odour. Tins eubstance is readily volatile with f-u- .(r. 
potassium permanganate and ammoniacal silver 
cold, and reacts with Millona reagent, but not with F . 
tion or solution of alkali picrate. The diniTro-d'-riv ■ . 
78®, forms golden needles. Urinod reacts with fienui ri 
production of a compound, m. p. 254®, which cry^t/t): , 
hexagonal leaflete. When urinod is treated witii i r 
compounds are produced; one of these has m. p. about IF 
the other is not melted at 250®. The compound i r,.! y 


the structure of 


cyc/fdie.xene-4-oiie. j|^ ^ II 


• rjh 
•K-i 


'i 


quinonoid constitution Urinod du*-'. ; 

in the free stale in urifie, })ut e.xists in a conjugated : 
liberated by fermentation or by the action of dilute s>Li ' v: 
It is very toxic, and may liave some connexion with m * •; 


The Isolation of the Substance in Butter Fnt 
Exerta a Stimulating Influence, on Growth. K V m ^ 
and MARaUERiTE lUvis (/. Hioi. Chm., 1914, 19, jr 
Compare Osborne and Mendel, A, 1013, i, 112sh 1 ' 1 , 

stimulating substance present in butter-fat has l>*“ei! :« ! . 

saponifying the fat and extracting the soaps foniird viir . ^ . 
ture of olive oil and ether. After removal of the elL.-r, *'> 
oil was found to have acquired growth-stimul.Tting p 
which were previously absent. Hats whicb had cr:i«i| ■ - 

on a diet of casein, dextrin, lactose, agar-agar, and ‘i.iitL a :• • 
addition of ordinary olive oil or of cotton-seed oil, hr;:>.:i , 

again when the above olive-oil extract of butter sciip- 
to the diet. II " 

Pharmacological Action of Tetraalkylammonium C 
pounds. I. The Action of Te tram ethylammoni urn Chi r. 
(1, R. Marshall (/Vans. A’ov- *W E'Hn., 1914, 50, IF 4 
detailed account of work published previously (A., 1911, ' * 

Metabolism of an Isomerid© of Xanthine and cf 
leomerides of the MethyUanthinee. Sauiel (h-it^ru 
(/. BioL chem., 1914, 19. S3— 104)..^Tho author his mm-Io 
behaviour of various purine derivatives closely relatfd 
and uric acid when injected subcutaneously into r." 
2: 8 -Dio,\ytetrahydropurine, an isomeride of xanthine, i? 
unchanged in the urine, whereas xanthine itself lonns .1...:' 
and uric acid. Uric acid, when injected subentan*- y"-* 
eliminated chiefly as allantoin. 2 : 8-Dioxy'6-methy! i* - 
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;i,l. md 3: Wioiy^: 9-dimetliyl.t«tr»hv<ironurinM . 

incr**** of unuarv allantoin wl^n iiMH/ ?” i 

rabbiU, *hich ia'in accord,„ ': 

ii effectod only with great .lifRcultv ; *k*i*^i*' 

methylatotf purinea do not Foduor'i'-,frpj' , 

I H. W, B, 

L,wi!T of Sodium Tartrate. Wiruiia Sii.kt . . 

u .iBfr J. Pht/ticl., lyu, 35, 2.19_-)6iiti , *’■ 

U«'. tartrate ha, been obaerN-ed in ribbi'ta cal. 

L jfter intravenous and suheiitaneons injoei'ion an) i’ 
j:,, by the mouth. Coniparativelv large dosiw i,,, ,! 

|)u>, may be given with the fotHl'lo rabbit.', lid owl, u*’"* 
any toxic effect. Larger auanliti'; "i, "i ,r r" 

, iVw hour,, bub-acute iuto.vieatiou i. pro,l«iM v 7‘ 
or intravenous lujectiou of ..,,,.,11 do..es th,' eff lii ^,. '! ’ 

'' -ml ilrv,'™ 

V of nutrition of lli® animal nlavu • i 

.eiercuiing the extent of intoxication produani bv a'cllen r"''” 
fdi'jm tartrate. Rabbits fed on carrots ^ i 

m,:.; ,h.,„ thoM fed on oats and cabbage or on 
.'.Uldose for fasting animals may be liarelv toxic ,l\i 

I iri 1 Tart rates are found to be equally toxic. n W B 


tnistry of Vegetable Physiology and Agriculture. 

bemical Changea in Vegetable Oreaniems tt.,a „ • 
pieniatioa. Mabin JfoLLtARD (Comp!. ren,l., 

-■.t -hiperimenta were made on th, changea in the au«r, .„d 

r'rr -Mr 

h -a, A A of the experiment. 

in the ooen i ammo-nitrogen remained 

amide doubled in the cloeed tube, 

nitrogen disappeared altogether, first in the closed 

N. H. J. M. 



of C‘“r“,nv!.Th. 0* pot 

1014,2, w«M inCiiikfu, 

Iroro tJP'“’ nitrogen M «*, 

"'ttt tf rt “tilt 

7„,. '( iSlble O'ttOf'®’ ,, ;. »» ( „„a thal a u ;r. 

„„o|inte ol m expenroenU it »« ^ ^,,i , 

iiitn “i.'^bt.ined bj “"“f ‘J^oided! ««:'■ n. 

eivantagy., . : 

^ '....So-- '" “n '. rj i] 

high vn nitrat^^ ^ 1 

'•‘“Of'”*'- . . .„ .{ Lower Fungi II 

gnlactnn, V„ ■ 'V.i,l 

£^;^-“f£rh:V; 

beTo. ho^-r. JO wub dilute and, H t' 

(’■.‘'ooto*" " Baeee in the 

/Se.0'10. '7 mi ii, 0IC).-Auti^i.e e ...■■ < ^ 

>r,7^ 2G-2. '.'/ -'!"»' "7 hi- --'t . 

i„ cultures oM-<^ . xanthine, d u, 

„™onia, a on of t •'■■» , 

;£r£4. -.S™ * ““' " ‘i 

liberated lyawe. p,MBor Conipo"”.' ul 

o.p.Hydroxyphonylettty'^f 'C, CaaKfOXO a.|d «f;"| 

sr« " ’ , 

i,l.„t,f,ed by the... a- - ,u,«,.». t'Vf J 

Proximate Anal^'s^oJ ‘'Vb^tomUti'd'' 

1914, 169- a&ldne\ubmittM J«t 

„;th boiling -»»>"• 
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ji, portion |«»iog througli was (reale,! will, absolute alcohol 
W? lio“«geooous, while flour (.Wi bemg obUiue,! 

Th* POfUon reru.iwng ou Uie sieve waa limiUrly 
.Iih tlwhol, filt^. and the nitrate kept. The aqueoi 
churned with boiling and warm water were separately 
on » wa^r-bath, and then alcohol wa$ adtQ thd 
a and fi, being lUtered off. These two Cdlratea were 
^ thos® from J/. and from the resuluo on llm »iev®, the 
off, and the aqueous resi.Iue (O aliakeu wiUi 
The fUtraUa from the Urst two treatments wuh water 
^,ii,tdiaken with chloroform after amceniratimi. The tliree 
fiiKiroform extracts so obUined wero mixed, ami on dis- 
the chlorofonn residue, after treatment last with 
then with alcohol, yielded from the st-tond solvent 
a yellow colouring matter, which was probalilv a idiysio* 
irsiisformation product of clilorophyil. It did not Vive 
tjt: the biuret reaction or the reaction for ncr aldehyde was 
m water, but soluble in lienzene, carbon disuljihide, or 
p,.troleum. The aqueous layer from C was treated with 
I rnml a slight precipitate ajipeared, ami thru dialvfMMi and 
r: tha (Ualyaed liquid monopotassium plmspliate and potassium 
:::ue were obtained, but no monocalcium phosphate, 
n- i^.'ur }f, together with the preeijutates a and $, on extrac 
i i:ih ether, gave an oil, of wiiich tho major ]rtir(ion was in- 
;'> in acetone, ami contained no phosphorus, sulplinr, or 
f ,-15, ami the smaller, soluble portion, 8 grams. crmta’iiuMl 
:1 of phosphorus, thus proving the nonexistence of 

-jam in the wheat. By incinerating the flour .V, and also the 
• :r on the sieve, they were found to contain, respectively, 0'30 
i ''*2% of insoluble salts, consisting chiefly fif calcium sulplmlo 
itn-'.slcium phosphate, but no carbonates. W. Q. 


"he Organic Phosphoric Acid Compound of Wheat Bran 
' l‘; ‘h ANOKBsoNf./. Jiiol. t?Aew.., lOU, 18, 4t>5--44n, Compare 
I, ;iM2. it, 1205).— The antlior sliows fliat I he organic pliosphoric 
r: -‘"fitfounds obtained from wheat bran by tho usual methods 
f^tnUminated with oxalates and inorganic phospliaU'S. Purer 
w.-ations have now been oldained liy precipitation from very 
. ..Miylrochloric acid with alcolinl. Several amorphous barium 
U* Live been prepared ; also an amoiqihoiis .silver salt, wliicli 
very rapidly, and limilly turns rpiite black. These corn- 
wnii are fjiiite different from tiie corresponding phytates. 

i.s .idduced to sliow that wheat bran contains several 
rnn;t' plmaphoric acids differing ,=o sliglitiv from one another that 
“'partition is very difficult. H, W. B, 

the Organic Phosphoric Acid Compound of Wheat Bran. 
^ Inositol Moaophosphato. a New Organic Phosphoric 
iu 'Vheat Bran. R J. Anderson (J. Itiol. 

^ te 441_446. Compare prece^ling abstract).--Tno8itol 
H Mphate IS prepared from the hydrochloric acid extract of 
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wbeftt bran by treatment with barium hydroxide, tiU<fnc^ 
precipitate, and, after removing eiceea of bari^, 
m a vacuum and precipiuting with alcohol The subsuj^^ 
purified by means of ita insoluble lead salt. After 
tion from water, with the addition of alcohol, it 
colourleaa, atarahaped aggregates of plates w prisms. 

Inoaitol monophosphate, OjU*(0H)j‘0*P0(0H)j, wh^a ^ 
rapidly in a capillary tube, softena at 200® , and 
201—20^. When slowly heated, it softens at 188®, 
at 190—191® (decomp.). It is optically inactive. It U verr ^ 
in water, giving an acid solution, but is insoluble in aK?.; ^ 
the usual organic solvents. In the cold, no precipitate ia 
with copper acetate, but on wanning the solution, a 
precipitate separates, which again dissolves completely on , > ^ 
After hydrolysis with sulphuric acid or ammonia in a 
inositol and phosphoric acid were isolated and identit^l 

H. W 

Ib Silica an Indispensable Constituent of Plant Foo^i 
MABSIULn LtNOtE (.V. A/nf(tn J. Sei., 9, ^o. \0 ]<'hm 
1914, 110, 200— 202).— Water culture experiments with 
supplied with the usual nutrients, but without silica, Th* 
leave.s and sterns contained, respectively, 1'212 and u-;/ 
silica. 

Reference is made to a previous experiment, by Halm , t 
wheat grown under similar conditions was attacked by 
plant being overrun with tiie fungus in two days, 

Tt is suggested that whilst silica is not an essentia! iiIa::: :j, 
for cereals, it may he of use in enabling the plants to mi>\ a'.ui 
of fungoid growth. If this is correct, cereals grown on : 
and basalt soils should suffer less from fungoid attack-; th^ii 
grown on granite soils, climatic and weather conditions :j 
same (compare Hall and Morison, Pror. Poy. So^,. 190»l 
455). H ^ 

[loflueooe of Zinc, Copper, Manganese and Cerium on it 
Growth of Wheat] J. A. Voblckbr {/. Roy. Ayric. Soc. 
1913, 74, 411—427. Co-ipare A., 1913, i, 1430).-Expen»« 
with wheat grown in pots containing 40 lbs. of soil. Zirr t 
applied at the rate of 001, 0 02, and 0*03% in the for: ^ 
pnosphate, nitrate, and carbonate; copper (0'002r), 0 CR'5. 
0*025, 0*05, and 0*1%) as sulphate and carbonate; niang^-'^ 
phosphate and carbonate, and cerium as oxide and sulphat#* i ' < 
0 025, and 0 005%). 

As regards zinc, it was found that tlie larger amounts of 
retarded germination, whilst the other salts were almor'l 
effect on germination and in the earlier stages of growth. U:r 
in June, a toxic effect was shown in the case of the larger air.fjcs^ 
of carbonate and phosphate, and especially with nitrate, 
caused the tops of the ears to be practically "blind.’ 
rMulte showed a reduction in the yield of grain, except with *' • 
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*5 uiU»t«, and, GoinddeuUy, 4 more or ]€«8 conaidenble 
- (eioept with the largest amount of nitrate); with 

** nitrate the yield of straw was nearly doubled, 
I ihi 0 03% as carbonate, waa l^§%. Zinc 

Lbt« carbonate increased the root development, which 
^*rY ttuat«i when nitrate was employed. 

’x^ccluaiona drawn from the copper experimenU are (hat 
ijaUUon occur* when the application is betw<vu 0 01 and 0 02%; 
^ amount* are toxic, and that smaller aiuounta are with- 
\ <dect. The greatest gain (straw 7D and grain 62%) was 
with 0 02% of copper as carbonate. With tbo beneficial 
of copper, especially witii the sulphate, the roots were 
^citemive and fibrous as compared with untreated planU. 

reiulU obtained with manganobe and cerium were negative, 
sJications of stimulation or of to.xicitv bmng obtained 

N. TI. J.M 

Occurrence of Hydrogen Cyanide in Millet and Guinea Com. 
R Fistosii {Anabjd, 11)14, 39, 430— 432).— See tbia toI., ii, S21. 

Oecurrence of Methyl Alcohol in Maize Silage. K B. Hart 
il A K I^AilU (./. dm*r. Chein. Sor. , 10)4, 36, 2114—2118).- Mart 
4 Wtllaman (A., 1912, ii, 1205) havo found that mairo sihn>e 
I’Mni a small amount (alwiit U 05%>) of nmtliyl nladml, wbere^ 
« wd Neidig (A., 1913, i, 236) liave stated that tins alcohol is 

(Tit. 

^■fral samples of luaizo silage have now been examined, and 
*;! casai the presence of methyl alcoliol was detected. As a 
fcsb^r of different testa were employed for identifying the methyl 
r,ho!. the ptHtsibilily is precluded of (he reactions being duo to 
ti oiber substance. 

Loceme. V. Enzymes Present in Lucerne. C, A.Jacoiwon 
M Aunst Moluka (7. Atuf.r, Chew. .S’or., 1914, 36, 2170—2182).— 

I i:: earlier paper (A., 1913. i, 151) an account was given of tim 
present in the seeds of lor-mf snfiru). A 

lt;Ut{Ve slmly has now been made fit (he enzymes in (o) (li« 
sterns ami leaves, ( 0 ) (lie fresh stems and leaves, and (r) (he 
wi r{»ot<!. The following enzymes have been deterUnI, In (o), 
and |)ectinA8e in large "quaiditics, invertaso and proteasi’ 
»MiyLie), and smali quantities of amylase; and poroxydasc. 

I eniulain and [wetinase in large (luantities, coagnlaw*, 
J’cudise, and protease (pep to lytic), and bmall quantities of 
amylase, and invertase. In (e), peroxydase in large 
coagulase, inverUse and pectinase, and small quantilies 
iavlMe and emulsin. E. G. 

Biperimenla with Tomatoes. J. A. Voelcker (J. Hoy. Agric. 
f £w.. 1013. 74, 419— 422)— Pot experiments with tomatoes in 
whhciai soil consisting of rotted turf, sand, and limestone, 
ns natural state and after being heated in a moist con 
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dition At 80 — 100^'’. To some poU litbium pbosphat^^ 1 1 
Aod 0 006%) waa added ^ whilst otbera received J 

amounU that the total magnesia in the soil was rai^i 
to 0 792, li8S and 1*584 respectivelj. The highfe? 4..“ 
magaeua wai practically equal to the Ume pment in " 

The effect of heating alone was to raise the yield • . 

Addition of 0 002 ami 0 005% of lithium to the u- 
reduced the yields to 29 and 37% respectively of 
obtained in soil alone. In the heated soils with lithiu?:; 
were 71 and 14%. that the toxic effect of the sj. ,, 
of lithium was much reduced by heating the soil, wi - j? 
larger amount the toxic action waa more marked iu th- 

As regards magnesia, the normal soil containing 1 ]|» ^ 
an increase of 13% over the unmanured soil, whilst in u 
taining 0*792 and 1*584% the yields were respcctivt-.v 
89 and 12%. In the heated soils containing 0'79‘J . 

the yield was 31% over that of the unheated soil vmh. 
magnesia; with 1*584% of magnesia in the heated •«>;! 
was only 22%, Magnesium carbonate gave similar , 
oxide. 

As compared with wheat, tomatoes are more affed.-d i:v 
and magnesium. X }( 


'-i 

'*- 


Comparative Efficiency for MUk Production of the 
gen of Lucerne Hay and the Maize Grain. Effect of Di j?i( 
on Milk Secretion. E It. Hart and 0. C. Himiuku 
J, J. Wii.nMAX «nd A, K. Lamh]!/ li'uK , 1911, 19, 
Compare A., 1913, i, 151).— Further experiment on 
tlmt the nitrogen of lueenio liay is as elective an tiiat ‘.f tU 
kernel for the formation of the milk proteins. ^ 

l.iioeiue hay has specitlc diuretic properties, '['ji- 
renal ai tivity observed when it is employt^ as a conditn* ;,* ' 
food i.s associated witli a corresponding diminution in ii;r ■ > 
milk. The diuretic stimulus causes in some cases a 
volume of 2 5~ 2*75 kilos, of milk in a flow of 115 kilo* i;, ;j 
has not l)een asccrUinerl wiiether salts or spccihr su: -i - \ 
4>rgnnic nature in the hay are responsible for the diun t;.' - 

if. W B i 

Flavour of Roquefort Cheese. Jamks N. C’i buik / 
Hff.arch^ 1914, 2, 1 — 14). — Hu ring the ripening of Ihxpu'for* r 
considerable amount of the fat is hydrolysed, the citi-f :‘v: : .t 
the hydrolysis being a water-soluble lipase produivo ty 
cilliiim TOfiurjorti, The result is an accumulation 01 xly . . * 1 
milk fat, botli free and combined. 

The peppery flavour of the cheese is due to lie-xoi'-, '»*':^ 
decoic acids, and their readily hydrolysable salts. 

N. H. .1 


Humic Acida. Hr. Tackk, A. Denscu, and Tn. Ah.m) /. 
Jahrb,, 1914, 45. 195— 265).-A reply to Gully {Mut. i:- 
ktdtumMt, No. 5), in which the behaviour of peat toward? 
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»dium ».^t6 .ud other Mlu^ ckiun, oial.te, 
iHd feme ^brid^ and eolloulal ferric hydroxide the 
water of abswbed baaw from Sphu^num and i»at 
coaducUvitY the lodme reacU^^ Ih, inversion of 
^ i.v and Uje liWration of hydrogen iu presence of iron 
y diflCUBiod. The results are opposed lo tiie view that 

ue due to colloid adsorption, an,! not to the presence of 
^ N. H J. M 

^uve Adeorption (by Soila). K. U. pAHhjtR u 

ISU. 6, >31 — S-lfth—SnU have not only the jK^wer of ad 
divolved salts from solution, but also of adsorbing one 
r ,5 4 jjrrater rate than the other; the nature v{ the Mirfaro 
|j^ fxrru^utuenta of a soil is such tliat the cation is adsorM at 
\^^ch greater rate than tha anion. Tlje presence of 
^r.um, magnesium, etc.) in eolution, after contact of certain 
loiuuous with a wil, is not due to direct chemical react i<.ii 
with the silicate of the soil, but to a secondary react um 
1 free acid, iwulting from the selective adsorption of the 
«ith the mineral conatitueiits of the soil. Generallv. the 
the soil particles, the greater the selective adsorption of 
The adsorption of the cation increase** with the con 
cirtnon of the solution up to a certain point, and then remains 
rKUwlly wusUut. At very low concentrations the adsorption 
ciUon IS complete. The prtttcnce of other auli^Uncca may 
itiv not affect selective adsorption by a soil. \y P S ^ 


Occurrence of Aldehydes in Garden and Field Soils 
him N turi.VKK and J. J. Skjnnkk (./ J^mnyin /ngl , I'lU 178 
3a:< - Kxpenments in which a large nunil>er of soils wen* 
With 3% sodium hydroxide, and Mm extracts, after being 
with acid to remove the humic acids, examined for aid*- 
PhvMological toeU were made with Mm aldehydcts by means 
! n**4t i-****! lings, and when possible qualitative tests wiMi ferric 
and magenta reagent were made. The aoils included 
garden and greenhouse soils whicli had failed to grow 
crops, and sixty field soils. 

‘>i tW unproductive garden soils, five conUined aldehydes; out 
viiirty unproductive field soils, nine contained aldeliydes; and 
c of the same number of productive soils. Miree contained 
tf<iyies. 

iMchydM were found in neutral, acid, and alkaline eoils, mostly 
ind soils. No relation seems to exist between the crop being 
'?»3 or the type or texture of the soil and the presence of aide- 
The presence of aldehyde is not confined to any locality, 
ic^tid as far apart as New York and Mississippi, 
effect of the extracted aldehyde material on the growth of 
^ from slightly, to very, harmful. Of the extracU in 
ildehydes were not found, nineteen were wiMiout efTe<t, 
were injurious, and fourteen beneficial or sligliMy so. 

N. H J. M, 
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^stion of liaagttiiese in Soil. J. J. Si!!I3(ei 
ScttiVAM iU.H. A^., Bull. Noi 43, 1914}.— Th*^ ^ 

expetmeait in which wheat was ^own in an unprotiur! 
h.»am, both without and with addition of maugant<y* 
snlphata, nitrate, carbonate, and dioxide), show^i ^ 
effect when Uie salt was applied in amounts fro»E; 
million. On a productive loam, manganese salUi >t>»r 
effect. * 

In further experiments on the action of niani:d(;<-y 
the growth of wheat in aqueous extracts of goi]?, jj, ; ‘ 
oxidising power of the plants, it was again found thaj 
increased growth and oxidation in unproductive 
live soils there wae increased oxidation, whilst •' w- 
decreased. 

Finally, a field experiment is described in which 
inaize, cowpeas, and potatoes were manured with r- • 
sulj^hate (56 kilos, per hectare). It wae found th.ii rj«^ ! 
.Hulpliale decreased both the crop and the oxidising' ' 
^ud, whicii was an acid one. 

The conclusion U drawn that tlie beneficial action of 
may be due to increased oxidation, resulting in iho d**!:, * 
injurious products in the soil, whilst tlio injurioiu a. ; 
case of good soils may l>e due to excessive oxidati<oi!. 

Acid soils, w'hich are unfavourable to oxidation a;;,i . 
do not seem to bo benefited by manganese. N ]( j ? 

Sulphur aa a Fertiliser. J. A. Voklckek (/ AVy 
Engl.^ 1913, 74, 419). — Applhationn of tlow^^rs of •.ulf tur v- 
rate of 3‘36, 672, and 13‘44 kilos, per hectare, were w:t? . 
on mustard, rape, and clover grown in pots. Tiie vi,;- • 
mixed with the last portion of the soil used to till tin* 

N.'ll J ^ 

Influence of Sulphur on Soil Acidity. H. Cuv hoij / 
Eng, Chem.,y 1914, 6, 747 — 748). -fn order to asceruiu ih** ri 
oxidation of sulphur in soils, lOO-gram portions ot .soil w- :.* 
with 33 mg. of sulpliur (equivalent fo 1000 lb. of ftiiipisiir ; . 
foot), and the moisture content wa.s adjusted at T; • 
of the soils increased gradually, as shown by the J - 
acetate method, up to the eightli week, when all the mi!;. ■ 
oxidised. Sulphur is oxidised more rapidly in la- ivy <. ■ 
soils than in sandy loam soils (compare A., 1913, i, >'^11 
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^ Ui u,vt*ligatea the siwctra if U,,. o^Slh.uIn i, 7 ” 

. i.ftweeu iiiagne8iui,i eletinMes m l.v.ii-..,.,;,, 

.,ui carbon dioxnle. The ties, |i.r, j '7^''"' 

.,;,,«,,fil,ega8and of the .net:.! 1 , ,|, 

i.art,the metallic lines of low evcil,,i,u„ ,,.n' i 

^wa.ued by the hands „f the c,-ai and ^ ' '"‘i* 

ana cease at a distance ft,,,,, ,|,e negative one, wh K, , . 
ealt.vcrse the^ who e »,,»<.(. between the electrodes and ti e 
awe arc not otiiid in the regions bordering on ■the elec 
^ The first |.hase of the oscillaUiry d.scharec ,,rcs,i„s 
1 1 , iwe complex phenoinena known as a spark; it .cns the’ 
t .V loinsitig the gaa, carries with it occastonal partich's of Die 
o„l heats the electrodes ,o redness, hetng lh‘,.n re,,laee<l hy 
a,, hliwe of the dtscliarge, tiatnely, the arc. |„ Ihe la,,,.; 
U., , caalisatiun of the seat of en„.s,sio„ „f tl,,. varions scries 
Uvllic |■^"c>!«d senes ongniat.ng in a slralnni snrrontidi,,.. 
ic-ewety sertK emiftwl hy the central reg.ons. The liealinc 
oetneles during this seeond part oi ll,.. diseliarc. depends 
.ttr ttietinal cot, duet, vity of the sn, rounding ni^di,,,, 

N«. he l.eat.ug does not l.ast so long a.s in nitrogen, oxY.mn 
n.-.,, ,ho.v„le, whilst the discharge Is extingni.shed sooner. Tl„; 
tvr . angc m imtcntial ,it the eleetrotles falls olT in the adiaeenl 
stv far ,s,ual magnitudes of (he auto induetinn, tlie d.ireieiiee 
.H the electrode IS greater in ox-ygen (l,a„ in niirngen, 

hydrogen. Ihe Inininons einiss,,,,, is siibieeted to 

e,,.a..i the ga.s in which the discharge takes plar,. since the 
to some extent both the distrihnttoi, of ,i,e elecinc 
..ocrpi^-d hetweei, the electro, les and tl,,. teniperatnic of il,o 
"" T. II. 1>, 

|wk Spectrum of Nickel under Moderate Preesuree 
aitHt. im. Tr.n. 1914, [d], 214, 3,59-;i71 ,._Th« intir.^ 

O up to eleven atmospheres. One of the most .striking 
^ .the increase of pres.sun. is 1l,e change in ||„. chant, 'lei 

' ii 1,1, r i" I'chavionr, may 

V (^> 'Vinci, reveii 

'"'V\ "-I"''!' >f>iiain I, right a.„l sharp; 

•rt wh rrr‘“ '“i*; '■*'■' broadened; 

te .ill .frl f t '^fO'iJvncd toward.s the ,•,.,1. 

- «llect of an increa.so of pressure on tin? rr-lafive inUoi.si. 
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ti«i of the Uji» U uiraiiar to that produced by e? ,. , 
iielf-in duct ion in a spark circuit. ’ * ^ 

All nickel lines are displaced towards the red, tlv 
l>eing the same for lines of the first and second gr<. 
shifts are larger for unreversed lines, and are l':* 
which broaden unsym metrically towards the red. 

The observations point to the existence of tw) , ; ^ 
A35H‘14 and a3G08'98, the wave-lengths of win* !; ,ir/ . / 
identical with tboee of nickel arc lines. H 'V 

The Infra-Red Abeorption Bands of Hjemogiob- 
Habtaiook and A. V. Hitt (Froc. physiol. Aoc., 

Fhysiol., 48).' The nK^orption spectrum of riducid (u-, ir.i T 
haemoglobin was measured by means of a verv 
jdiotometer. U was toun'l that the aL‘S<.frpti«m hv : , 
greatest, by oxyhx*mogInhln less, and by the rath ' 
still. Tilt* dilTercnccfi arc sufTR-iently great for it t , , . 
employ the methiKl for fieterininiug the amouni 
pounds prow * 111 in a given solution. > i 

Simple and Complex Rotatory Dispersion i \|, 
lX)WHy and T. W. Dick.son {TVans, Fanvlay *S’oc., 11>H, 10 
(’otnpare IV, 11113, 29, IHo). All law'S of r'-i:;:rv 
may Ik* represented hy llrude's formula. Siiiij>!v ; - . , 
persioM may he expressed hy the erpiatioti a I : \ 
complex rotatory dispersion refjuirt*^ two or inor*- i.;- 
wliich may he negative. Atiornalous diHpen«ion is j i . 
many iiistaru’es to dynamic isomerism. i p 

An Enclosed Cadmium Arc for Use with the Polsinc 
T. Martin Ixjwhv and H. B. Abram (Tran^. Fnr<idii<i 
10, 103 — 106). — Kor substances with simple ruUiorv <1: - 

preceding abstract), measurements with Tight, of i . 

such ae the green and violet mercury lines, are sni: > ; • • 
mine the form of the dispersion curve. For mon* t ih: : - 

cadmium arc may lie used. The arc jiasses hetwK n av 
electrodes of solid cadmium iti a vessel exhaust f tl by : • 
Gaede pump. When the vacuum is good, tlie air a: ’ • 
start itself, Imt usually tlie passage of a spark tor- ). 
is necessary There is a silica bridge between ihr : 
the tube has two quartz windows, 

0 - and ^-Metliylglucoeide show simple rotaf^ny i!’,';-; 
ratios for the violet and green mercury lines bcin,^ tr.r - ' * - 
tlie green and reci cadmium lines. * 

The Constitution of Liquid Mixtures and Their 
Power. A. Cotton (Trans. Faraday Soc., iyi4, 10. '‘i- 
The determination of the optical rotatory power an i •' 
netic birefraction of the same mixture of liquid'; i' ^ 
means of determining whether complexes arc presetit t b 
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Power of Mi»ed Cryetale. NaClOj A^IO, 
(-iff* 7 ’‘«^»no. 1911. 49. )137-I13*. 

^ 1890, 1208; Foote, A.. 1D02, n, 453). — The 
t?!' mixed cmtals of sodium autl silver vhlorates varies 
K rryitalafrom one and the siime crvslallisation. and 
teiloT to sector of an individual crystal. Tiie crystals 
optical anomalies, the double refraction of twu 
"“ith the content of silver chlorate, Tlte snecidc 
' 4 Uve l)cen measured, and are found to be in accord with 
additive law. Monoinetric silver chlorate lias an 
constant specitic gravity of about I'L’O in mixed 
^ al! comp^itione, and its spcciitc rotation is 1:’ ti'c\ 
^.^iboui four times that of swlium ddorate. T H. P. 

^ Optical Aotivity of Chemical Compounda without 
^ WcrHIR (Oompl, rand., 19U, 159. 42ti— 429). — The 
IP{ prepared an optically active c<nn pound cimtainijig no 
gg kt similar in composition to the cobalt t ri el 1 ly 1 e tied i amine 
I tocrijlXi, e« representing iN'IlrL’Il.yt’IfrXII.,." In place of 
I Edevule of ethylenedianiine there is in ilie lU'w nmipounds 
».:fiular complex [(Oil)A’o(\JI;^)jX, their asymmetric com 
u;: a being representetl by 

efl en 


/ un en \ \ 

'] ’ I 

1 u en 

u'A prepared were the hromulm^ having I lie comp- sition 
0 Hi.(.'''<XH 3 ) 4 | 3 )Br 5 , 21 I;,O, the a<'tive forms being prepared by 
from their ir-bromocampliorsnlplmnate.a with aodium 
.vy The active r/-salt prepared in this way crystal I isea in 
; pvtsli firown plates and i.s very soluble. It has |a|y..y varying 
t '«i to 1500 , its rotatory powder diminisliing rajiidly in 
ea ^dution, the salt becoming inactive after two hours, 

W. 0, 

IS Ssiatence of Bacemio Tartaric Acid in Solution, 
ktwiii (rrrtM. Faraiiay Soc., 1914, 10, 8n — H3, ('omiare A., 

NT),- AVhen d~ and /-tartaric acids are mixed in UMCJpml 
er.wus m solution, the measured rotatory dispersioii.s are tliose 
\ »^iuld be expected if the two acids remained uncornbined. 
^rfs of '/-tartaric acid and racemic acid also bcliave in soIti- 
Mil the Utter compound were dissociated into its coniporiRnts. 

C. if. D. 

I Rotatory Power of Tartaric Acid. G. Bbuuat (Trans. 
1914. 10. 84—90). — The rotatory powpr of fused and 
tartaric add has been obeerved at temperatures from 
^xards, and for light of different wave-lengths. The dU- 
^ is normal at 1^, but becomes anomalous below 1 00^. 

KA n 
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Tb« dis|>ersiou curves are plotted together with 
by Arudtmrn {Ann. ( fum. Phj$., 1858, [iii], 64, 
soiutious of various concent rat ioiw, and exhibit a ,,,<< 
larity. The only liy|>otliesis which will account for 
is that of the j presence of two coin[>ounds of oprvjh jV 
power, in j)i'0|K>rlionH varying w'ith the temj)eraUui* a; < . 
cent rat ion, in both the sol ut ions aikd the undercooltij .V."' 
of these coinjxjunds being ordinary tartaric acid, 
be a complex aggregate. 

Cryoscopic determinations in water by acetic acid . 
quantitv of the poly me rule cannot much exceed ‘j 
have a rotatory {jow'cr of from ~80° to ’ 

pirabh* with the rotatory power of solid rubidium ttrt-iv 

•’ H 


Discovery of the Seasitiveness of Silver Salts to * 
IcitioOuAKescnt (Atti it. Acead. 5ci. 7'ortne, lifli, 49, H>3 
The autlior regards Ilomberg's observation in 10^1 j 

tliis vo!,, it. mil) as <}f little intportance, since it 
nitraU' in contart witli organic matter, wliicli an*], r tv^ , 
cottjpositioii <jf tlie fiilver salt, aitrl since also it w.t^ . 

earlier, before tlie titiif t>f Hoyle (lOGIJ), tliat silver s,;n ■ ^ 
in the light or in tlte air. Of far greater inijKntat >, 
develo[)fnent of [ihotograpliy were the investigatujii^ v, 
(I7‘d7), and ]»arluularly those of Beccari (17.07) and 
The invention of the dark chamber is flue to G, H. ’,j 

1540 -t(;i5), T H 


Radium Constante on the Inteniational StaDcUrd 
Ehxkst HuinKRFORD {Pkii iSfag.t 1914, [vil 28, 3*if' 
recalculation of the radioactive magnitudes in t!- 
■ Uadioactive Substancfs and tlieir Radiations is l;:.- 
basis of tlie International vStamlarfl. Tlie efjuilibnii;'; rr 
radium to uraniiiiii is now 3 lbixl0 the yearly jr'd.' i 

lieliuni j)cr gram of radium, calculated lO.’l, found !' i ; 
the total observed heating efTect per gram of radium m 
witli its first four products is 134 7 calories per hour, g 

radium, 2.51; eiiiaiiation, 2S‘B; radium-, I, 30‘5 ; -H an s ' J 
the equilibrium volume of enianalion per gram i>! i vi; ■ i 
latcd, 0 G‘2, found H G3 cu. mm. ; mimljer of a jiaiti* i 

per sect>nd per gram of radium, itself, 3 ‘.j7 x lO'". iii > .• 't 

with tii'st four ))rtKlucts. 14‘3xH)i''; the total positu- .*i 
the latter case, 33 2 A’.X.f'., or I’M x 10'^ ' 'I 

negative charge carrie<l by the 3'P‘irticles of raflnui- !> 
18-3 A'.iS’.r. ; the total saturation current due to aiay- u ' I 
of emanation, itself, 2'89xl0^’ A’.A'.f ., am! witli U' j 

9 - 94 xl 0 '\ I 

With regard to tlie healing effect of the cnuicij. ‘ j 
lated from the kinetic energy of tlio a-particles 1 

is 7% lower tlian the observed, the following explaru- j 
goiited. The energy of the electronic distribution of .m > ] 
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t, increa*# with iucreAs,- oi th. „„ol«r . har^ or tho 
of the a-p»rticl« may be expe. ted lo h,> lUH'omim lied I e 

r««"'! '1’^ ' <l‘^‘lributioii, and (he -- 

the p-fMirticIe by the opposite “ 


^ o( radium ^ and tom,,,reti wn 

'^‘K ulated, i„ aa;reemei,t 


ejt- 

‘ffed The relative 
with that of the 


^ view, since ^-rays as well as a ravs rosuii nV 11 . 7 Vi"*' 
and r. It is calculated tliat'of the total heat 
J the a ray changee, some is due to the l.,. x, ■ 
oxHlod and 10- I,, a, „l .ntornal atomio 

fujuui^r lunicatcd. 

:« ,1.0 value lor oA'-liUlO » K.M.r , wlnn,. „ ,s , 1 .,. 

„/ a particles |»r gran, ja-r sec. of radiuo, ii.velf -.nd r L 
. cell ,«rt.c e carries the half.period of .adiun, on ,he 
,.n,..ul > «ndard is G90 years. The c.v,Hn .oicntal dcu' : 

,.,ve W) yeaiv, (Hollwoodl. ISO,, v,..,rs , Kcc,,,.,.,.) l„ 

. -eiWan Mever). ,, , 

r . > 

t Mam »nd VelwitieB of a-Partleles from Radioactive 
K •iuTBERroHD and II. IJoinssox (mi. Mag 
n,.28,oo.-^,0 -yrom tl.e mean „f recent deierminaliom 
, vwmic weight 0 lielniin,,T99S,aii,l llie value of r for the 
.,,av„:n. 90,0. the value of , f.,,. ,|,e a particle, or helium 

■irnii,.' two positive charges, sliouM he IS;-,;, whereas |h,. 
,U, Mpermiental value is .9070. To test ,n.s Ihoron-ldv av 
e . ether the value of e for „ l,i,d, ,|,evd 

the value from eledrorliemical ,l,,(„, exp..rimenls have 
vel-, to an accuracy of J V.. on il,,. value of , of (he 
; e, 1,V ,„ea.suring the delle.vmns of a narrow p,.„c,l „f a ravs 
vonon hy the photograpl.ic metho.l. i„ verv carefullv .let,.’,- 
•.o.ioa.agnetic ami ele.-lrostal,,' l'„.|d.s. The llnal r, .suits for 
"I . ,,, of lhe o particle.s of iailiii,n emanation, railliim- I 
viounMay he we<.„ ISI I and ISl.,:, (he mean value being 
“Srees witl, llie calculated result within ih,. liniils of 

, imm ,r“' "f “P.irtieles of 

o cm. per second, about 7% hnvor than the 

...y accepted value. On tlic new data, the dcveloi.ment of 
I.cu.ated from the kinetic energy of the a particle, for 
ir.i it.s products is i% less than the observed, and part of 
<t 'fleet IS probably due to other source., (s,.e pre,-e,li„g 

•'id warcli was made for atoms difTeriiig fiom the a-i, article 
iti mass or charge, and the coucItLsiou is diawn that if any 
tat the, r number is certainly less than 1 in It) 00(1 of (J„, 
jaTtwr Ot a-par tides. p t,, 

ron rt ■ 28, 30,'i.-3l9)._Previo„» in- 

W ,»'•«. from the point of 
The^emiti ^f'^rofj radiation, anil tentative coiiclusioiiH 
lltc results of Chadwick (this voh, ii, lOS) show (hat even 
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the inbenw Uu«i io the magnetic spectnim of radiuin 4 
a imall fraction only of the toUl /^ray* emituni Frvs^ 
lecriia that ^-rav magnetic spectra are probably 
a superimpoaea line spectrum. The continuous ' 
ascribed to the escaping iJ-particle suffering in lu 
the nucleus of the atom several collisions of th* 
with the electrons in the outer electronic distributi isi e! ^ 
In addition, it is sup{>osed that certain well-defined reg, 
part of the atom are set into definite vibration 
characteristic ' y-radiations of the atom arise ajh] 
groups of jS-raye of definite speed are expelled, whiou 
sjjectrum observed. The conclusion that characteriaiic ■ 
a line spectrum of 3 rays must accompany one ariotbr j 
out by the evidence. Radium- A’, which gives only a j, 
/S-ray e|)ectrum, gives little or no 7 -radiarion. 1 

To explain their absence in such particular case?, J 
is drawn that the direction of expulsion of the jS-parik!^ J 
nucleus witli regard to the struc-ture of the atom jiiu*? «,.* J 
and Ije the same for all the atoms. Thus if thU dirKii-m ; J 
lie through one of the vil»rating regions of the atom Ui ^ 
late<i, neither y-radiation nor ‘ line" ^-radiation is j 

same explanation covers the remarkable anomali^.-s nLib.v^ 
the lyjKJb and relative intensities of y-rays emitted by th# iyj 
radio elements. In the bombardment of atoms by ri,l 

sufficient s})eed, however, the rays enter the atoms in .d: 
and all types o| eh a rad eristic A'- rays have a d,ru<'* • 
excited. 

Accepting Planck's relation between the fre^[Ufnfy sm ^14 
of rjwliation and his vabies for the numerical corl^^a^i 1 .;i.i 
ele<-tronic charge, the experimental evidence is ievu*w.\i U 4 
point of view differing from that before propouEul^d T !.*- 3 
effect (d the ejection of tlie )ff-particle from the uik;,> , 
excitation of y rays at one vibrating region of {rnpirinv 
the energy of these y-raya suffers partial or complete 
into energy of '• line " )S-radiation in the same region cr ;n ir: 
vibrating region of fre<juency v,. The energy of the 
these cases will l>e either or (}hv.,, where /tar if 

integers and h is Planck’s constant. On companng rhe fr:^- 
the lines in the j 3 ray spectrum of radium-ff and J w;iii 
queiicy of the y-rays, numerous close agreements ^ 
which can liardly be accidental. Thus the utiit - J 
0-42S4 X 10’ V, which enters as an integral multiplf m sr.* 
Nos. 1 to 29 (A., 1913, ii, 899) of the ^-ray spex trum of ^ri-r 
is, within the experimental error, one-third of I 2 .) ^ ^ * 
energy of one of tlie strong lines of the y-ray spectrum of 
reflected from rock-salt at an angle of 1 ° 0 ', as dedure<l ly \ i 
relation. Of twelve strong lines of tlie ^-ray spectrum, t 
of six are multiples of r285 xl0’V, and thirteen (nK.uo -i 
of the first six) are multiples of another unit, 0 <4 x U* . 
corresponds with the line reflected by rock-sa t ‘ 

y-ray spectrum of radium-^ and ■€, and is believed 
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^ Olic i‘om{>oo«nt bejoiipnj? to riuli rii4iio-el<‘nien<. The (wo 
not so included in the ^ ray spectrum i'orres|>oud with 
iftii times a third unit. 1 <5x which airain corre- 
,1th the y ray line of shortest wavt-leuv'th yet observed, 
" ,1,1 retlecled from rock-salt at mi aiiijlc oi O'-i:;'. 

pA to the ^-ray sj)e<truni id radium ilie evidence 

^.■^r i'Ut less roikdusive, on account nj tlie ]ai\y^ number of 
^ . r! v ' ray s|>f<‘trum, Iwo of the stroni^ lines are exprt*ssed 
* yi n.aitijdes of 0*870 x Itl^'V, to be expected of the y ray 
ii 1 / '■•‘y l‘oes rcilectcd at 10''' and 

s!«!war to l)e responsible for any of the ^ravs. 
v,ane as yet untested deductions uu the relation betwf'eii 
f f /3ray» e.\cite<l hy characteristic .V rays and the 
, .c< uf the latter are drawn. p S 

"lii •• 

Eiiisber of lone Produced by the and > Hadiationa of 
H (i. Jf. ilfosn.KV and If, l{nniX84»N (/V,t7, liMl, 

S J 8 7 ^ :{d 7 -The total numlwu*. .V, of pairs of ions produced 
; j hv the y-ray.s of radium // and f’ in e(|uilibrjmn with 
! t.r!!ttm is determineil to lie ] ' 2'1 \ l<d\ wlierea.s the a ravs 
^.roduce 8 ' 4 (> .X lO'"', The ratio helween (lirse quantities 
, r I. whereas the liealin^^ efTeds nb>ei ved iire 0 4 and 
L :h<! .’:‘*itr. In the following lahle i lie values of .V. the calcu 



iiveraye 

eiieryv emitted, 

iH't* atom 

• iM Loven for the 0 

and ra 

Vs of rad in 111 // and f ' : 



A\ 

fOig« ciii-rfiv 



lli'ftlin;;' **171'. 1 

l»'r tiliiiii 


A7io’\ 

(r;il. p.T ( 

< 10 ''n-!. 

r.: ‘ (■ 


171 

o-r*.'* 


(i fl-t 

:i -.1,^ 

1 'Ol» 


0 084 

O'M 

on 

V ; j ^ r . 

riM 

.''i Of* 

1 01 

y ,‘1 ,s. l -j ! :iy« '>( r:><imtii-y/. 

0 41 

‘j-iri 

0 70 

' , -i I’ i -. tay.'* f'f r.'dii'Ltii f 

1 771 

0 :t 

;t02 


h lord's original tlieory, tlie figures in the la.sl two lines 
Ly o! etdunm .should be (he energy of (lie j8 particle which lia.s 
c-f ; iiiihout exciting y radialioii. In the case of railiumf/, 
if'.r. I few j9 particles witli energy as liigh as .TOyJO erg. 
0 < t-'crved. hi the case of radium-// (he fastest ^ ray 

is I lie energy O G x lO*'' erg. K. S. 

koedary y Radiation h. (/. If. Ki.oram k (/V/i7, 19H, 

,J8, X'{- 3G7. Conij>are this vol., ii, IGC)' Using equal masses 
' -irea nf tliin radiators, carbon, aluminium, cojqnT, zinc, tin, 
ixii. Oic amount of y-radiation scattered by (he radiator is the 
r dl after it lias passed through (I oXd cm. of lead. After 
tiirf.iugh 0'202 cm. of aliUiiiiiiinri tlie lead radiator produrerl 
kn;-.-re .‘i/’attered radiation than the others. This extra radia- 
lead is probably a characteristic radiation. The. scattering 
lx* simply projwrtioiial to the number of electrons in 
'M'ar; cr to the weight of fbe atom, an electron in a light 
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aiumiriium atom scattering to the wme extent as ,, 
atom 0 / lead. The less of energy by the 7 -ray to J ^ 
increasofe with the angle of scattering, and the penttrit » . 
of the scattered rarliation depends e«icntial]y on u*. 
scattering and not on the material of the radiator. 

The Dietribution of Energy in the Different Typ^ ^ 
Kays Emitted f^om Certain Radioactive Babetaocet \ 
Jadwioa Szjiiot ( FkU . , 1914, fvi], 28, 527->5 /. 
determination of the total number of ions each tv:- 
duces iti air or other gases gives the ratio of the ru, { / 

different tvpes if it is aasumed that the same ])rui.^.r , 
energy of dilTerent rays is spent in ionisation and tha! . .. 
mpiirt'd to produce an ion i« the same for rav. 
penetrating power, To U'st llie second |K»inl, th*.- 
in various gases hv yravH of different hardness ^ 

For the soft rays of ra(lium-/J the ionisation produ^r.j 
dio.vide, caihon dioxide, and air is jiroportional lu ih,. 
in thest' gases, hut in the case of hydrogen sulphide <jre,c.r 
tion is produced, aa is the case also with -V rays. In a 
the hard 7 Jays froJii radium-// and radium r, tl.- . 

proportional to the absorption. 

Of the total y-ray energy of radium-/>^, the hard • 
between 17 and In the y-raya of radium/^ 

energies of the soft rays of radium-//, the liard rays <>f rv; .-- 
and the ravs of radium^' are estimated as in ft;.- -;> 

1 : 4rj : 639. ‘ 1 • 

Ordioals or Atomic Numbers ? A. van nrs Bkokk {I%S ifi 
1914, [vi], 28, 6.30 — 632). — The author criticises Rydlergi 
tion (this vol., ii, 599) that the fref|iieucies of the Vr,. • 
are relateil to the ’‘ordinals' wliicli are twoutul> Ici-ii^r *15 
atomic lunJihers. The hypothesis lliat the tre(|uetii:( ^ o- 
to the atomic nuinbers affords a more satisfactory ■; 

experimenUl results, and also affords a basis for tie* *■>;: . . 
of ohservaiions on the scattering of a-particle.s and K-ryv •, 

II M 

The Absorption Ooeffleiente of A'- Rays. W. II 
S. K. Pkiiick {Phil. Mag., 1914, [vi]. 28, 626-63ni.-ltM 
method of dtdermining the wave-lengths of A'-rays ly 
from crystal surfaces hai? made it pos-sihle to deternuti** i:.-* > ‘- 
hetw’een w’ave-length and absorption coeflicient, He- wi-.' 
examined are those emitted by aiiti-cathcMles of silver, 
and rhodium, each of which yields a spectrum con.'isi::;; ra. 
of two well-defined intense lines. Each wave-length wi.' "y* 
by roilection from a rock-salt crystal, and its absorpunn 
in various metals determined. Barkla's rule that ther.'*y 
absorption coefficients is independent of the wave leiiiri" 
rays is confirmed over a wide range. . 

Tho results suggest that tlio absorption coefficient et 


M. 
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^ A*<?nuc DUiuber .7 is equal to (\\'*, where C has constant 
..r nrnficnbed ranges. The constant changes its value 




, preerribed ranges .... ^ 

,11 passing through the wave^ lengths of the Rh-IM-Ag 
According to l>aruin, tlie absorption coefficient 
C'^ ** the 5 ll |X)wer of the wave-lengtli of the rays abstirbed. 

ivinbiued with the preceding, gives tiie very general rule 
r ^ 4iomic absorption coefficient, define,! as the' proportion of 
of the A’-ray pencil whicli is alihorbed on crorteing a 
* " which lies one atom to every square centiinelre, is 

A ifi wave-leiigtli of (he A* rav. i' is tvpial to 
! ^ for all values of A Ix'tween Id fAl) and -lli (lM),and to 
,f £ for all greater values. K, s. 


of XRaya on the Action of Certain Enzymes. 
^ (Jnwr. J. 1914, 35. ‘224- 2d8}.--The a«t 


A. 

author 

^ o evperinients which indicate that a >liort cx]u)siue of 
-r (iissuse, and other enzymes jo A rays increases the activity, 
I {he <*s:[K)Sure be prolonged lor more ihaii five nuuutes the 
^ s* jo diminish the activity of the enzyjne, Retween tliese 
, fi!re«ic-s there lies a point at which the radiation is ineffective, 
t rvratim’^ and the inlubiting effects are slight, hut seem to 

11. W. B. 


bperimeoUl on the Active Deposit of Radium. K. M. 

H J/u?., 191^1 [vf], 28, 417 ; Amtr, J. So., 1914, [iv], 
i jy? Compare A., 19) d, ii, 9(A)'}. In a series df ex]»eri 
jli" distrilnit Ion of tlie active deposit from radium etiiana. 
J - r)]tv! ether, it was found tliat neillier a positive nor negative 
irji.d t^verth any aj)precial*lc i^lfect, the proportion reaching the 
electrmie of a cylinrlrical vcs.se} being Hence the 

!*, V, (tf act ive deposit at the end of tlunr lecoil paths in ellicr 
1 ic^rged. the amount re.aclmig (lie electrode, s arriving tliere 

R;-: a the emanation in relatively large ([uanlity is mixed with 
active deposit particles in the gas form large aggregates 
rri 3"jutre positive and negative charges from the ions pre.sent 
df The formation of tliese aggregates aj) pears b> cease 
r:riiv when the concentration of tlie emanation ami the degree 
r-neanon it produces sink below a certain value. Under these 
the particles in the gas are practically all iieutrah and 
yi tie' elMrodes through simple diffusion, the dilTusicn c£><*ni- 
;!i dry air at atmospheric pressure and about 90^ being 
‘lUnatclv 0‘04o cm.- sec.'h F. H. 

^ DistributioD of the Active Deposit of Radium in 
iciric Fields. H. P. Walmscey (/^Ai7. A/ay., 1914, [vi], 28, 
f- Vd. Compare A., 1913, ii, 905).— In the case of tlie radium 
N dfpwit, some 5 to 10% is deposited on the anode, and thi.s 
) further investigated. This part is a.scribcrl to the 
of unchange<l particles of radium .l. and no negatively 
M fwrticlee exist. F. 8. 
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Origin of th« ElectroD Bmiadoo from 
Fiask IfoRTOM {Fkif. Tr»nM., I9I4. M], 214,*277— iJlM ^ 
on tha electron emission from Nernst filaments iji... 
with the object of throwing further light on > 

emissive effect and of testing the ‘chemical action -C ! ^ ^ 
working of an oxide clertrwie. A comparison w,-*. ^ 

electron emission from a filament ( 1 ) when heated , / ^ 

and by aileriiating currents; (2) when heate<i by iL, f 
current and hcate<i without conducting the* h, ^ 

(3) heated in the ordinary manner and comj>ared w]». ' '* 

of the same material wdteu heated on platinum 
menu indicate that the electron emission is not t.,,., , , , ‘'* 
directly or indirectly with the electroh-^iis which 
passage of the current. At a given temperature, i,.. ’ 

the same wlietlier the current through the liKtic*' • ,, ' 

h/uall. From tliis it may l>e inferred that the a< ii- ,• 
cathmle is not due to tin* recombination of electrolv!- ^ * 

calcium and oxygen, ati has been suggested. 

No definite coiidu.sion can be drawn fiom tlie i.-.!; 
to whether the electron emi.ssioii is purely a (Im-i;, 
due in some way to chemical action, The fact t[i,,f 
iiUTenaes when a cliemlcally active gas is jtlluwr<l ? ^ . 

charge tube rnav or may not be <lne to chemiial ,i. : ; ; 
probable that the cause of the increased aetiuiv : : , 

flifferent cases. II m 

Radium : Uranium Ratio in Carnotites s. v ^ 
C, P. Whittkmore (J. Amer. Chem, Soc., U>M, 36, » 

The samples of carnotite used in this invesligatirui .k-o- , 

live of the principal (jecurrences in Colorado arid i’’ i* - 
containing from I '.VV, to 33":, of U;j(\ were nn hai.-i 
representing large quantities of ore (from a iVvv iiiindi.,; : 
several tons) gave a ratio Ra : U identical wiih ti.i: 
blende, 3 33 x li) ^ Samj)Ies from small f)uantitn ^ 
exhibite^l abnormal ratios, ranging from 2'4?i > In ■ i 
These abnoniia! ratios are probably due to a tr-.u, ; 
radium within a bed of ore, producing local dillcrcn. »>> ^ 
neutralised when large quantities of ore are mixed 

Carnotite has a high emanating power, varvinj.' b ' 

In order to obtain concordant results by Roltw'ind s . . c; 
method, it was found desirable to make the delerjj ju.i!: • > 

emanating power and the onianation liberated bv s- 'm: -; 
complementary to each otlier by determining the cm; tun, ■< 
ated by solution on the same samjile from wlticii liif- »•' 
power had just been determined. Radium ciiii b*' n: 
determined by the emanation method in one oporati- n. * ; •' 
solution or by ignition from tubes in which it has Um h ; 
month to attain equilibrium. 

The Electrical Reeietaoce and Critical Ranges of ^ 
Iron. G. K. BuaoFsaand I. N KFr.t.URRr, (J. -R ^ ' 

1914, 4, 43C — 440). -The variation of the resistance <‘t i 
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1 , 1 , ii«p»r»‘“" **•" M»min«<l beu»n o-'' »iij 950 " Tlio 

coni^ m comparing the resisUiicM of iron and 
wirea, wound on tiie same support and 

an eihauated quarU tube healed In an elect ru^furn.ce 
as me ..d of a drum-clirunograph , the times at whicl, the reaisb 
^ meaaired OTuld be accurately recorded, the resistance of 
, piatiuum wire affording a measure of the temperalure of the 
it *«y moment. 

the resistance of iron increases at a eradu' 
tscre^sing raU until the neighbourhood of Uie first critical 
’J>J 1 * reached. Tins region la characterised by a point of 
on the resistance temperature curve ut 757 ^, As tlie 
fiicf*ture IS further increa^l, there is an abrupt fall in Uie 
^*«ce St about ami the reverse change cK'curs at approxi- 
^lelv the sain® temperature when the teuijierature is allow-ed to 
Tins «cond critical region (.Ij) extends over an inten-al of 
^ WluUt tlie cliange . 1 , is reversible and does not appear to U* 
witii any alteration in crystalline structure, the chaium 
^ to be progressive and (thermo-electrically) non-reversible 
jurthermoro it is associated with a change in crystalline form ’ 

H. M. 1) ’ 

MiMuremeDt of Oxidation Potentiate at Mepoury Elec 
nd<A i. pe Stanmo-StannouB Potential. Ukoboa aaANNON 
^aad iDWABU Paysuk Hartutt (/ Amer, Chsm. .Soc. 1<JU 
I 2040).- -The work of earlier observers on the s’lannic- 
tr.r.ouj potential has not given concordant results, and (he present 
iierfjgatiun has tlierefore been carried out. 
ii i,u twi found that, mercury is superior to idalimim for use 
I M-Jiuruig oxidation potentials of low intensity as results are 
luoiel more rapidly ami are less liable to lie vitiated by irreou 
r.ti« m surface energy of the electrode or by the i.reaenoe of 
%cn lyf oxygen. ' 

n.(K,tential 8 of mixtures of stannic and stannous cliloriiles con- 
Ls.nj J gram-atom of tm per litre in liydrochlorie acid of three 
pniit lonreutrations have been measured at mercury electrodes 
^.0 .sunie measurements were also made of mixtures containing 
k-j, gram atom of tin per litre. -The potential has been found tl 

L"'*i 2 . concentration, but is very sliohllv 

d^ro-negative in the more dilute solutions, ^ ^ ^ 

K'it '>« o'jserved if acid 

' ' (or 2 uct 2 l'^ without the appearance of hydrolysis, the poten- 
i sll,; * ° ratio have' been 

1 litre' Uie Dotenli.r ^ SrAHi-niols- of hydrochloric acid 
=''<"6 c Ofmi accurately by the formula 

fetid n - of hydro- 

tid, provided that sufficient acid is added to [irevent liydro- 

E, G. 
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DiflbMOQ and Mambrane Potentiala E. B. K, 
iTram. faraday .S’oc.» 1914, 10, 160—166). — Tba 
has been determined when two solutions of sodium 
different concentrations, are separated by parch men?. 
electro<ie 9 are used. The potentials observed are consj^r 
than the ordinary diffusion |K)tentiaU. The effect 
decrease the mobilily of the anion as compare<i with thi’' 
cation, but I lie meiubrane is never njmpletely imf>ermi.Ar . ^ , 
anion. (; p 


Studies on s New Kind of E.M.P. I. Reishas:, 

(X Amtr. Chem. Hoc., 1914. 36. 2040-2045) --The K ^ 

galvanic cells compostMl of insoluble inorganic liqiii.U an,i j. . ^ 
solutions (A., !9!d, ii, 109) is discusseil, and it is >1,,;^^;. . 
cbaiige of tin* K.M.h'. of siu-h systems must be rln*' [.j t;-,.. 
of jmlential <lifferoiic>? lu< ated at the junction of tii»* 
and the lujiuaus solution The observations on crijs > 
salicylaldchyde as a middle eomluetor afford an iinitAtiC; jj 
electrode like ];otcntial differences liotween certain livii... . ^ 
and a([iieous solutions ( boeb and Reutner, A., 1912, u, r> j i. , 
shown tliut the jjolcntiai difference at the junctn u oi 
jiha!^es does not flepend on ionic mobility as does ih^. 
differetme between miscible solutions, but must liavt’ ir 
cliaractcristic of potentials at metallic electrotles. ); . 


Studies on a New Kind of B.M.P, II. Cell Arrangait«i 
of Aqueous and Nitrobenzene Solutions Containing Oft 
Common Ion in Both Phases. Reinrabd Beut.ver u 
Chem. Hoe., 19U, 36, 201')— 2059).— In the pi ec* ding piper, rd^rra 
lias iicen ma<lc to tlu^ existence of iiiterphase potcnlid i 
with properties rewunbling electrode ])Otentials. 

Tlie of <t!1s consisting of aqueous .iiul hitr. 

linns lias now been measured. The solutions in conta.? s;- 
otlier always contain one common ion, and the potential < 
at the nitrolienzene water interphase can tlierefore lie .i 
bated from the theniuxlynamic formula. It is ])roved that iv n 
K.M.F. of cells whicli consist of two nitrolienzene snlui, > \ 
contact with each otlier lietween two identical aqueuiss :.m 
located at the ]>liase junctions, and not at the junction 
nitrobenzene solutions, 

Ostwald has Miggedcd that a selective ionic pernie.V; -t 
membranes is the cause of pliysiological currents, Acror«iini' ; 
hypothesis, tlie K..U.F. produced by a water-inmii.Mihh* !;*}•: 
located at tlie phase-junction but" inside the layer or ihfi; 
This theory does not accord with the experimental rosulU^ ■ 
in the present investigation, 

Passivity of Metals. Horacb 0. Byees and Seth C. Ia]«< 
(/. Amer. Chem. Hoc., I914. 36. 2ott4-2ni has b^D 
earlier work (Byers, A., 1908, ii, 1026; Byers and Darrii). A . 
ii, 579; Byers and Morgan, A., 1911, ii, 10.i7 ; Byers and U’. ^ 
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. It i^*>'**) establislimetjt of ilto pjisstw siUto in irttii 

iiiUMJe is affectwi by the ohanuter and otnniitioii of the 
**xhf rlKtrolyU, fl»e teiupeiiilnre, tlio current density, the 
^>j |i»sMge of the current, and (lie ilcuact^u (if rnovettient 
^^J^trolyt^- Experiments are nuw (iescrilvd which imlicatt* 
factor must be added to thest\ nanudv. the conceutra 
dissolvetl oxvgen alKuit tlie aiutde. and that this is 
ailv the determining factor. When ail ilu's<> factors are 
llTiam account, constant results lan obUiined witli i'es]>ecl 
^ uaic re<|uired to render iron passive with a given current in 
Jlrjf * critical current density in nitric acid can 1 h» 

when not caused liy a visible him of oxygen, js cun 
I'jyde due to the fad tiiat the rate of ionisiitinn of certain 
^ nut sufficient to carry a current, of more than a certain 
When such current density is exceeded, oxygen (dectrodes, 
^,{>f <if occluded oxygen, are farmed in electrolytes consisting 
^til'll compoimds. Noiuanodic jiassivity is also regarded as due 
' uMon of oxygen and consequent ]>ro(ed!nn of the metal 

^ jttaek. 


ci the 


E. (1. 


5 *cirodepo 8 ition of Cadmium. I. and II. Kkank C. Matjikb 8 
Ht’cu M. Mabble (7Va»i. i4w«r. Eleetrothem. Soc., 19U, 25, 
d\ 31^ 333),— I. A review of tlie wcirk done in (lie reliriing 
^ - tntnercial plating of cadmium, itefcrmice is imoh^ to work 
If jcUh (1) sulphate solutions, (‘J) nitrate solutions, (il) haloid 
ii!>. (4) sthcofluoride solutions, (n) cyanide solutions, (il) plios 
-dilutions, f7) amnioiiiaeal solutions, (S) (cxalate .M)lulions. 
i<TUte, formate, lactate, and .succinate s<t)u(ions, and ()t^) iar 

;<■ i,r!iit;ons. 

n Urge number of oxjicrimeiit.s have been earned out willi 
f (if determining whicdi salts of cadiniuiM are liesl suited 
' iroiie smooth, adherent, and non cry.>^(al]iiie dejiosihs. Jtatlis 
up of various cadmium salt.s containing 1% of cadmium, 
t: ('(stroly.sed l:)etween (admiiim elect ro(h‘s witli a cathode cuneut 
e.f;!v of 0 J amp. per 100 »q. cm.; tlie solutions were stirnvj at 
The deposits obtained from ammnniacal ami alkaline 
nriU- baths were hopeles.s]y spongy. Tiie rleposits from solutions 
ir+tvite bromide, iodide, sulphate, pliosphate, and cIi inride were 
fei’i ind crystalline. A number of exjieriment.s are descriijed witli 
‘ nip !>Atha to which various other substames liad l>een added, 
Mimjile, a bath containing 4% of cadmium as chloride, 10', « of 
s.-nuun chloride, h'!i, of liydrocliloric acid, and f) 1";. of pepteme 
*> i fairly smooth, linely cry.sUlline deposit. A i>at)t of tlio 
w .uiii posit ion as the foregoing with the addition of lO'u of ferric 
i ndr gave a much l)e(ter deposit, Maiigaiie.se, aluminium or 
•' 'iiuuii chlorides did not improve the deposit in the same way 
iron did. The deposits obtained with solutions of lu'omirle ami 
i'A* were cry'stalline and rough. Solutions of iluoride, .silico- 
Woiliioride, and perchlorate containing 4% of caflminni 
P* F) (>% of the free acid and 0*2 gram of peptone, glue, or 
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pillorifizin or 4 dro{» of oil of clove# gave exwlleDt - 

time# in the## ca«« jpongy place#, roogh projection#, aiui 
formed, but the#e are attributed to the presence of 
anode #Hme#, nince they were not formed when the 
amalgamated. It is shown that the same lubaUnces, c;i , 
glue, peptone, and phloridxin, which have been previ^yj*^ 
to give quite good depoaita in the caae of lead, al^ 
deposit# in the caitc of cadmium, although it wu gen^^ra'it 
more difficult to obtain good deposit# with cadmium ihaa' 
lead. J r % 

A Thermo regulator for ThermoeUte at Temperatja^ 
Very Close to Room Temperature. Cbaius W. h 

(/. iioc. t'hm. Ind., 1914 , 33 , 899 — 900 ). -“A regulator U ^tht^ 
for use with thermohUU at temjicrature# either a few 
or alxtve atmospheric temperature. Tlie regulator rf.uM^ts i 
usual toluene filled vessel, which is fitted at the top wuh 
tul)ea at different levels; the top one leads into the 
the lower one into the sink, and both serve to conduct .i a 
ice^rold water. Tlie toil of the regulator is closed by a rtrk, *1^. 
carries a glass tube, by means of which ice-cold wai.*r euirn 
regulator, and a copper wire which terminates at the ups-r 
llto capillary of the regulator. A second wire is v 

regulator in such a position that it is always in couUci »;u. ui 
mercury column. These two wires are connected thr. l: 
accumulator with a small electro-magnet. The magnet wl'.e?; 
operate# a lever wliicii deflects the flow of ice-cohi water fr !■ tjj 
sink into the thermostat, and at the same time breaks thr • r-ij 
of the electrical heater, so that the temperature is reiruLit^'. 
quickly. Using sucli an instrument, the author was able t * s.m 
tain a temperature of 27° within ±0*5° in a 3-litre tln'rin -'Ca’ *rti 
the alinosplieric temperature at 30°. J. F ; 

Oapaoity for Heat of Metals at Low Temperature#, fi | 
GaiPmafl and E«BOBirpiTHs(FAi/. Tron#., 19 14, [if], 214,31^^? 

Tlie specific heats of a large number of substaricps hay 
measured at the ordinary temperature, and also at lii]in<l 
liquid iiydrogen temperatures, but there have been as yet m; airn 
measurements of tlie true specific heats at intermediate tentett 
tures. In order to bridge tlie gap, the authors have worke<i i 
method for maintaining the temjierature of an endostire 
at any point between that of the room and -IdV- h-y a 
application of the Joule-Thomsou effect. The method ! v^‘i 
the measurement of the specific heats of metals dcjieiids r: u 
determination of the rise in temperature of a block of \y 
which is suspended in the constant temperature eiulosur? J 
supplied witli a measured quantity of electrical energy. 

Experiments were made at variou# temperatures witlu.: tJ 
above-mentioned range on alttminhuB, eopjrts, line, silver, 
lead, iron, and sodium. Atomic heat temperature curves 
constructed from these data in combination with the 
obtained by Nemst at liquid air and hydrogen 
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UE.NElt.lI. ,,,E«,ST„V, ii, 7S),, 

..Bwniig tli( fxperiiiiemcl nirve., «i,|| ,1,, , 
i.rt:ndx put forwarl hv EniMeij, r \ , 

Nernst and Uiidemann (A 1911 
!«:, . 1 . 1134). it round that iiuno of 

,ji ri-prfsenliiig the results over t|„. Vt ' '» 

. ^ IVhves formula a)>jjear.s to eive the 

:.twt^si portion of the raiiiro but nvsI " 
at If- nigher temperature.;. Tliis .'-r 

i:- minie by Debye beino valid onlv i'* 

^.t it 'lay mean that heat eiierov, ad.likm il'r ' ,1'" 
thris- degrees of freedom aseriUul to the it "‘'’olved 

t,.oaa;.l .Above liquid air tem|,erature,, tli'e l’hre""r' 

Witji (he vpfoihr iioTf t’Hrlier 

c -f ..! li.e 5|K‘eific heat de|iends in i„a„,. 
r i-'. i v nf the metals. F,,,. e„„ .r ' , '"1 

, tie speeitii: heal tem|ierittiire iirvirr' 

[‘ i of smue of ,|„.se me,al.' H, 

u».«rmination of the Freezinff <• 

|ii ... ... u„ ici™,, 

i> r- tiiff h to inatrurato rf^.iirn ' f to o})s<*rvo 

b ; .o r, ..I for suel, Ii,,„id, as water or”m,lk' ‘ 

'“ii i-alculateii boiliim mints f t'"' 

is 1'63° Xhe value *"''*'^'■*^'1 “"'I 

ntent from one series L ^ "'"'f''"' 

' The vshies or h vary t.o a'r ^ Llie lowpst 

ir’-" tl.e alltyllo^di L -03 Ttf ^ 'fT’ 

’ " ^ ^ »"'l tbe nitroparaffins 

If. JI. I). 
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Vapoar Preeeoree of Silver, Gold, aod Biamuth Ary,*:-, 
Eufox Dwigbt Eastmah and Joel H. Hiloebeako {/ 

Soe., 1914, 36, 2020— '2030).--1d oontiouatioo of a j^tudy ti 


of concentrate'*! ‘M>Iutionj» from the |joint of view of 
tioim (Hihlehraiul, A., lOlli, ii, 755), measureriit.-: 


made of the vajxjiii’ pressures of silver, gold, and 

at about ZIS-' by the metli04l useil in the case of tin- ^ 

(loc. cit,). 

As silver is but sparingly soluble in mercury at 
<leterminatioii was made, namely, with an amal^:!;,; ^ 

I'27"j, of silver. In this case Kaouit's law was oWvc i * . 
limits of ex|>erimenUil error. 

Measurements with gold amalgams, at concentf^h ;.v 
25' 7% of gold, showed the separation of a solid i4;w 
IG 5% comentration. In the more dilute amaigao ^ t;,. 
pressures were greater than those calculated from H c i’? , \ / 

Busmuth amalgams of all concentrations are Inpjni 
also give higher vajjour pressures than thoR<^ < .. 

Kaouit’s law. 

For the goM ami Iwsmutli amalgams, ecjuatiou'i, ! .. . 

derived by Laar {A., IDlO, ii, 5-^5; 1913, ii, G7u), ;,ii- ^ 

satisfactorily e,x[iiess the values observed. v ^ 


Method of Finding the Partial from the Total Vt^ 
Preseurea of Binary Mixtures, and a Theory of 
Distillation. M. A. UosANOKf, C. W. Bacon, lunJ J(.u?t , 
Schulze ( J . dw'r. AV., 1914, 36, 1993— 2 (ki4). H%k 

Bacon, and White (this vol,, ii, 7GG) liave described .i ’ > - 

of measuring tlie [>arlial vajn'ur pressures of lifpiiri hniarv •; • . 
which consi.stH in distilling tiie mixtures and analvsim: 
seoutivo fractions. In some cases the analysis cannot 1 h- ao ro 
accomplished, and the experimental determination t.i !'<• - - 
jfressures would llterefore be untrustwortliy. 

It is now shown that the partial pressures can 1 k‘ r ilmli:-: • 
the total VHpotir pre88ur.> by means of tlie general rehtti -t.-; 

./t ;./r =: [( / V /M ; {log / ^ log I log I pd 

where r is tlie molar fraction of one of the com|'"ii«'iii' ■ i 
liquid, r the total pre.ssure, pj and po the partial pre-.- ir.-,. 
and the vapour prejcsures of the isolated comjjnunHs <5 1 
lions have been made by means of this exprefcsioii for luix:."* 
carbon tetrachloride and benzene, ethyl iodide ati-l ^‘lisy, 
chloroform and acetone, and l>enzene and toluene, aid i 
agree satisfactorily with those obtained experinient iliy 

A theory of fractional distillation is presenled for im' *>*1 
which the vapour escapes from the still without haviiiL" i*:. -it 
any reflux condensation. This theory is based solely or. 
ciples involved in the equation given in the preceding jorn'-j 


Measurements of Isotherms of Hydrogen st 20* 

Pm. Kohnstamm and K, W. Walstba (Proc. A', Ai'ui. wm 
AmsUrdam, 1914, 17, 203— 216).— The authors have itiwts# 
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Isotherms of 20 
10 Atmotipheres. K. W. \\ 

1 i! I 1 •» 
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^nssubUity o^ydrogea at JS S-^ and "iP f 
fr.>m about to about 2300 nit . v 
'■><« cho«n in order to enable i 
w.th th<»e obtained hv Ar!,a“. "‘“do 

,.„;ii:;ii»ry experimenta with 'air f i , 

(ie mercury quickly became eo„l:uni,u '!’i"‘ ' *“ 

',inr.aUou of mercuric oxide This , r 1" 

.soremenU on the preeaure-vohinle"::!:;;'!:'::;- 

II. M. D, 

, WaisT«A“f/'^® 1 and 

l.'il. 17,217-224. fo.ima, bVteasrt, 

!» .It Id® have been compaml wi'ili'th' 

.t I.r50 with the daU Jven In 7:. I,,ilkivyl;, 

lie exjwimenUl results are expressed “b‘ l■“| 

:,cAi tAjU.itiou of tho form PV - n- fit of an 

I ii o 'he density and I, \ \ i c//-, 

f.r::L.in.son is possible, the author’s obstw/ions 
agreement with Si'halkwvk’s ‘ n 
ki-rspht res, the values of py ^vtm bv tl!> 
i^reater thau those calcuiatotl Vr I 

is particularly marked for rr " 

^ pressures al>ove 2000 

I*. M, ]), 

of Monatomic Subatancfin »», • 

”** A®" ^«‘e™ioation of %T V 

Hires 0 Solid Argon down to -206- c t 

* b'‘d. dm»t«r</a,„, 19H 17 ota '.jIV ", 

♦ 1-. -M“The vflpK.nr presKnrts of ^ 

■•‘■d over the temperature intervil -Is^rio?* 

rorrespondin- with these limit i f'. " “"“ 'I-" 

“"‘I -I SdO cm. of mmonrv “i'"' I”' 

>i;. .n a„. compared with the v.l„ V / , 

-r vlnnidnUheltmur 

<•> 11 51 at -205 3« ' f"”" 

, ‘ ' il. M. JJ. 

WStanlrin 

p»f/VDf P ji j Thermic Behaviour / t 

r'";- '■oh, ii, litlt-J-AThfo 17, 451-4(15.’ 

conclusion that the "'^‘’‘'h Ihe autlitjf 

h « '-'ln«ade„t of the dr^t W.aals' 

attraction h. both b 

E Wislactorily remKnted^t *'•’ 

theJmS^e t^- - ■" “ 

‘ n. 


- -/c', 'VYueuier a ig also 

cannot as yet be determined with 



ii. m2 


ABSTRACm or CHEMICAL PAPERS. 


perfect certainty. With reference to the qiuntity < , , 

tion, ttie evidence U diitinctly in favour of iU dep* ’ 

density and temperature. The significance to be ” 

that of the volume (m) occupied by the molecule^j, .,!,i ' 

{iK^umption that &=4m must be discarded. 

The thermal l>ehaviour of a substance is not on’ . 
the quantities a and 6, which determine the 
but also on the absolute value of the Umperatnr^^ it 
substance is considered. Kvery substance passes fr. m 5 . . 
type to the ideal type when the temperature fall* 
and approximates to absolute zero, P ^ 

PVee Energy of Oxygen, Hydrogen, and the 
Hydrogen. (Jilbbbt N. Lewis and Mbbli R&NbAu {J 
-SV, 1914.36, 1969 — 1993).— In an earlier paper \ 
ii, 112) an account w-as given of the general metiif>.is u.,..] 
energy calculations. These methods have now Iwei! ;u ^ . 

determination of the free energy of oxygen. hydn:.’r .. 
hydrogen o.xidee. Tlie calculations have been mad^* , ; 
existing data, but in some cases data have been 
were obtained in the course of investigaUons not y^t 
The following are the values (in calories) of Miv ]r.. , 
formation 298) from the element* in their . 

ozone (0.,), 32,400; hydrogen (H), 30‘550; hydro^ioi m 

hydroxyl' ion (OIL), -37 385; water (liquid). 5;:^:. 
(gaa), —54,567; water (solid), —56,478; hydroL'*‘i! p: 
a(|ueoiis solution), -30,970; hydroj)eroxid6 ion (iOb 
hydrogen [)eroxide (liquid), -27,770; liydroL’en j-*; * 

-24,270. :• 

Combufition Calorimetry and the Heats of Cotubu*c 
Sucrose, Benzoic Acid, and Naphthalene, Huh.ist V. 1 = 
{J. }Vashinglon Acad. Sci., 1914, 4 , 434—435). A tritied 
the siirre(i water calorimeter, as used for bornl) oev' * 
iMien nia<le, and it has been found llial the eliiei S4>iir -« 
ni:iv f>e avoided l)y the uee of a suitably designed r.d< s . 
with resistance theniionipters. Detenniiiations nf iii- V 
bustion of naphthalene gave 9622±2 cal. per gram. ; 
mum deviation from the mean of about .5 in n r . ' 

observation.^ on the same sample. Tlie value obtaiied : • ■ 
iioid was 6329 ±1 cal, per gram, with a maximum devi-,: 

5 in 10,000, and for sucrose 3949 12 cal. per gram. ’>v ; 
mum deviation of about 1 in 1000. 

The results indicate that benzoic acid is the nuei ' 
threo substances for calibration purposes. The 
naphthalene necessitates special precautions when tm* 
employed, and sucrose is less well adapted, not 
(d the lower precision of the results, but also because < 
heat of combustion and its frerpicut failure to icnO* 
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j FUm«« Ether. Alan Leighton (/ y^AysiiW C*A#m„ 

• g ^(9 «i» 622}. — Perkin (T., 1882, 41, 3611) tbut when 

^ ^v-t{>orat^ in a shallow dish on n liot sand luith, a pale 
produced, only visible in tlie il;nk, whidj did not 
This phenomenon had been previoU'-ly obsiTved 
|V’r>efeiner, and others. The author Inis inve,Mii:aled this 
’ jhowi that it may be prcwlueed in niiniy ways, among 
i ssiv be noted the following. A cupper ball is heated to 
an^ then allowed to cool until it just hoionie.s in- 
then suspended over a dish containing layers of lilter 
[ joikKl in etJwr, when a tail, blue llamo is proiiuwl. The 
I a produced at temperatures below dull redness, but above 
[(' liAs » comparatively low temperature, ami tlie lingers 
sc piiwetj ill it with impunity. It is shown that tlie llamo is 
1 ,^ when ether vapour is mixed with a .^mall amount of 
Z md no hot surface is necessary. It may thereforo ho pro 
jj" V mixmg ether with a nominflammablo volatile licjuid and 
P ^ • the mixture to evnjKirate and lighting tlie mixture witli 
by mixing ether vapour with a non in II aim nab lo ga.'i, 

I i* arlKMi dioxide. Similar flames can be obtained by re- 
rtl-.er by carbon disulphide; all tlio llame.s have low 
That from carbon di.sulphido and carbon fetra* 
pv'i,ifc a temperature of 90° J. F. S. 

)rT of Molecular Volumee. IV. (Ikuvaisk Lk Has (FAi 7. 
j»l4, vij. 28. 439 — 466. Compare this vnl., ii, 173, 340, D39) 
inStieiice of ring structure on the molecular volume has 
uamed by reference to the dat-a for a large number of 
.:Ai eoutaining one or more rings. The data in (|Uestion 
; : the most part to homocyclic coinpouml.s, but belt* rocyc lie 
arc also considered, 

rt'ilioiishipa exhibited lead to the conclusion tliat molecular 
■ :« niiluenced by ring slructure to an extent whicli depends 
Ti'jmlK'r of rings and on the number of groups in jlie rings. 

ni general is a contract iun, wliich, is coniMbuled to Ijy 
‘^'iiwntsof tlie nucleus, and oiteii by jhe atoms wliicli are 
with these. Tlie coritrarlion is tlir same wlielber t\co 
are separated or condensed; frmn lliis it would S4'e)n 
> atoms of the hvni or three rings mu'-t have extra- 

V opall volumes. 

;,;i<ution9 characteristic of the various ptdymetfiyh’ne 
i.T viven as: eyefopropaue, - .V3 ; o/cAdnif ane, 8'ti ; rijrl<h 
cyr/ohexane, -IbT; cyc/oheplaiie, -2010; 
-24 (), The corresponding value for the henzeiie ring 
t:. 

: -ravtiun attributed to the infiuence of atoms or groups in 
^'.“stion with the elements of the ring nucleus is supposed 
fiuAcleristic of atoms or groups wliich possess residual 
' h this residual affinity is neutralised, the contraction, as 
The following values are given for the contrac* 
bciA due to the different groups in combination with the 
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CgHj aadwui: OH, -1*5; CN, — 1 * 6 ; CH^Cl, -I 'i, p, 
NOj, - 2 - 7 ; COa, - I S; NHj, -4*4; CO, H, -2 $ v, J 7 
particular effect is described as the volume anomaly \i ^ 

Tlw Omt^tere Theory of Molecular Volume > 
ifToai (nU. iAi/., 1914. [vi], 28, 6iK)-606).~A 
nnitostere theory advanced by Le Baa (A., 1907, 
ratio VjWf where V is the molecular volume an i r ^ ^ 

the Valencia, may be considere<i as the pro<iuf i , 
volume V and where M is the molecular v.- jh. ^ 

member of a homologous series of compounds, M ^ II . 

quantity (a h « . I4)/(rt^ + n . 6 ), where a represent t .. 
weight of the first member of the series, n the 
groups, and a' the sum of the valencies for the first 
the higher members of such a seriee MfW becoims jr-s t * 
stant and equal to 14/6 or 2'33. Since t- also U-i. s • 
stancy, the observed constancy of V jW in the 
homologous series can be readily explained. In scj f ,r 
members of such series are concern^, the oWr\.^l vir c 
VjW can be explained by the relative variatioiH m t!:- 

&ndMlW. H, M 

The Unit Stere Theory. Uehvaisb Lk Has (//../ 

[vi], 28, 607— 608).— A reply to Vanstone’H diiui-::. 
preceding abstract) The aiitlmr considers \h.d t:;.. i-. 
volume 18 not divisible into factors represent *' 1 1 v i; * * 
volume and the ratio of the molecular weight to 
valencies. 11 M 

Existence of Compounde in Binary Liquid il:i 
J. llowABi) Matiikws and Kaymond IL Cookk ( J . ( ly -^ , 

1914, 18, 559 585).— Starting from the expr.-'i u 

Batschinski (A., 1913, ii, 928), tlie autliors show th;it th" . » 
specific volume curves of non- associated liquid.s aif '• 1 ;^:,:', 
whereas those of associated liquids are concave toward t *: 
axis. The authors show that further evidence <st iLv-r. .' 
compounds in certain liquid mixtures is obtain. <1 l.y i. ^ 
fluidity-specific volume isotherms of binary luixtnr. ?. .r,; 
that this evidence supports the view that a ; 

viscosity composition curve of a binary mixture ;s 
the presence of a compound. Twenty-four p ur.^ < i 
plotted in this manner, and of these nine exhil.it n vx 'i 
the other fifteen give straight lines. The values uy* i 
are taken trem liie work of Dunstan (T., 1901. 85 's 
and Rodger (T., 1897, 71, 360); Linebarger. Fsiw, i-. 
New determinations have been made of the pairs at --! ' ••• • 
(56 — 44 %)^ methyl alcohol-water (36—64%). ju py) x; / 
(50 — 50%), w^ter-acetic acid (22 — 78%). water pyrri;:- 7 
acetic acid-pyridine (77 — 23%), ethyl alcohol-watT y “ 
chloral-water ( 88 — 12 %), and chloral-ethyl alcoiud ( 

Tile measurements were made at teinperature.s from 'j 



OENWUL AND PHYSICAL CHEMISTRY. jj 

'it ■■ - 

J. F. S. 

,«wra!ureK5oeffloientfl of the Fre* «.,.<• 

Gilt remperataree from -80" to 1650^*1*^”.!’^^ 
|^(.»ratua F, M. Jaeobk (/Vo,-. A’ Ahi^ II' , ’ /' 
n?, 46o).-An «rrange„,o„, of a i, 

. inch It ha, been found noLlir ^ t 

of the surface tension ^of liouid^ •‘■‘‘urate 

U; and 1650°. A capillary i„!x., providXwith”* 

^ee,i . r the capillary tube. 1)^^:!!;; ; ;' f«r.« alowly 
„souirui when the bubble i, abouUo burst afflrU^“ ' 
I, ,.r!a.e tension of the !i,,uid. IVo'S .b/t "'“““'1^ 

owcsitics are not encountered, the author eonsnleJstha'ri^' 
tl~srVu:!npratur'’’’"“‘'" 1650^ as at 

1 ,t O .•opan.son was also made I.Hween'tlie sJrf"'T‘ '“'' 
ir- .IKT ,uid colloidal solutions of ferric hv.b.'v 
:■... .rve, showing the relation Whvee 
la'.-fipvrature sire of tlio Sainio kiml hi.f ‘ 

■ : . 1 ) 0 ,,, are situateil above the curve for ll'tZ. " 

n. M, D. 

Cfxtrature coefficients of thA a , 
at Temperatures from - 80^ 

cremente of Some Aliphatic Derivatives K ®u° i "■ 
j ^SIT 1/Voe A' Jl-r _«r*vattV68. f . M. Jakoeii 


j„rf.,re enerirv (,,) hav» ‘«™P‘‘r.it„re van'ation of the 
-he” lyYetl r e Lu" " '’^'’1'^“ •'“'>“1. 

-.c-toi,,.. niethyl pro^pvl ketone '"'’’"tyl '»»- 

ethv nronvit",’ "^'7' »«‘t®“ntate, methyl 
‘at,;. and „ ^ methyl, ethvl 

■'. iV a,„| ,.„;b,,tyl bromid?^ ‘‘urb™ 

r ‘ i tcijieraturc. Where an i'"”* 'Increases 

.. .i™.„,v,.s z s“r t7T 
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ft-irampbolenic acid. The curve* obUined by ploUiii^ 5, 
surface energy against the temperature are concave t>, 
the case of nitrobenzene, o-nitrotoluene, anUine, au j ^ 
indicating that dfijdt increases with the temperature C"! 
behaviour these substances resemble water, but (i fftr ‘ 
majority of the substances examined in the previous 
ing abstract). H M ‘ 

Texnperature 'Coefficient® of the Free Surface 
Liquids at Temperatures from -8CPtol650 IV 
mente of Borne Aliphatic and Aromatic Eaters F m .\j 
and JCL. Kahs (/Vcc. K Akwi. Wetwsch. Ams'n’U,. 1,;^ 
395—405). - The data recorded refer to amyl acetal.^, 
ethyl malonate, ethyl broniomalonate, ethyl benzylriiiy’-t,; 
inetliyl and etliyl tartrates, methyl, etliyl and pli'-riyl 
methyl einriaruiite, and uitiuaiii^le. The surlace ^ v- 
ture curves indicate a sliarp risw in djiUIt wlien t'ue i.-:;-,';- 
HufTiciently I ugh for decomposition to take place. H, v 

Temperature coefficients of the Free Surface En-.p 
Liquids at Temperatures from -80^ to 1650 V 
ments of Homologous Aromatic Hydrocarbons and 
their Halogen Derivatives. K. M. Jaeoeu (/<« A ^ 
)Yttm<ich. AmtUrdatHf IhM, 17, 405 — 415). - l>.iU c’*? 
Wnzene, toliu ne, />xylone, mesitylene, ^'cnmene, - -a , 
phenylnudhiine, cdi]t)rohen/.(*iie, broinobenzene, >?! ui * a 
y^-bromotluoroluMizeue, M/dluorotoluene, and ^^cllhJrct'.>.':!^ | 

liydrocarhoi.s and tlieir halogen derivatives afford . ^ s 

increase and ilecrcase in the value of flujdt with r.v' 
ture. The deviations of the surface energV'temperatur.- . r 
straight lines are so large in many cases that they * *. . ■« 

he accounted for 1)V error of experiment. In tlio cas.-tv . ia 
for instance, dn;dt increases from I’GO for the ^ 

to 3'0 for the interval 146" to 166". H v, 


Temperature-coefficients of the Free Surface 
Liquids at Temperatures from " 8 ^'' V 
Remarks. F. M. Jaeoeb {Proe. A. Ahud. \UU7isth 
1914, 17, 416—439. Compare preceding abstr.v{' 
c-oll«:tetl results recorded in the previous papers it wmi ^ 
the temperature-cot‘fl'icientp of the molecular surtac- vU'U 
indepeiuleiit of the temperature, or with nse 
increase or diminisli, No connexion can be tracer ihia- 
to which a particular liquid belongs and the 
molecular surface energy, or of its 
absence in general of a linear connexion between he > 
and the temperature is supposed to be connected «.ti 
of surface energy, and this departure 
expected whenever the interval of temperature exi.- 

^^wfth regard to the connexion between the ntolei 


Ewrti 

(m 

f-® 

r:T ”J 
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«a ihe chmicd nature of th* liquid, it ii found that the 
' i" liomologoua 


r K* ' 


.,(1, Che molecular wm|ht. Repl, cement of hvdrogc^by 
bv lice nctro- or ammogroup,. and bv arom'atie hvdri 
ri.Uaes le^s to an uicrease in the raolecu'kr surface eierev 
, i-c-mDanson u made at a u 


. . j sunare energ 

3dpan»n u made at a fixed temperature. H. M, D. 


^ Adeotption of Vapour A. M. VV,u..*us (7k.„. 

1914, lu, i6< ]<1. (ompaie (ins vol., i*, iii) 

^ .durption near to the saturated vapour pressure of' a Ii„ui<l 
..,;e jn l independent of the temperature, luce is not necessarily 

C. H. D. 


Adaorption. A. M. Williams { /'mus. rarmhtu Sor 
U 10. i:>5^159. Compare thi.H vo!., ii, 1 1 ] ). Th« n.i.orntion of 
tisjium t hloride and maguesium sulpliate liy rliurroiil itu'its.st's 
= ;he rfiticeiitration to a niaxiinum, derreAjios, j)as!*f>s thmutHi 
ja Aiiti ircoiiiw negative. Amnioniuni clilorulo also .-xhihits^:. 
It I’. 11. 1). 


icttoo between Olay Filters and Certain Salt Solutions, 
B iiitu (/ W. .^«y. CA^ii., 1914, 6, «2l> ) — B'iltration 

r.-^n jtorceUin clay filters produces lit tie ter ni> tliiuigo in the 
r/ tfi i ftuileilt of .V/ 10- borate solutions, n slight tlecroirse. about. 
;:i tu.icetitration in A'/lU-alkali cliloride aud sulphate so!u 
3 !irger det'reaso in .V/IO-alkali carbonate .solutions, and a 
:: :.,t.;t r decrease. 8^4. in the case of A/IODO alk.ili t'arbonafe 
Rv Ammonia and potaasium are al.so absorlx^l by the filters 
- «c 'utimis of their salts; the retained ammonia nniy l)e remove<l 
ifisiiing the fdter with potassium chloride solution, but in the 
ref potas.sium a small quantity is persistently retained liy the 
/: even after persistent washing with water and .ammonium 
’r.de <ol<t!ion. \V. p. 


Theory of Colloid Chemistry. Wilubk I>. Hakchokt 
ijittm/ CAem., 1914, 18,549 — 558). A lecture delivered to the 
: T^d meeting of the American Chemical Society, in which a 
f!i«*ory of colloid chemistry is fliscus.sed. The theory is 
.n fne (our postulates; (1) Cnlloifl chemistry fliffers from 
Icatv chfunistry only through the variations resuitin^ from the 
dispersity of one nr more phases. (2) Selective adsorfi 
- ciurs at surfaces. (3) Sufficiently finely dividerl jiarticles, 
i are prevented from coalescing, will he kept suspended in a 
hy tlie Brownian movements; and (4) under (ixivl condi 
'f |»eptoniaation an approximately definite limiting concen 
I "lb obtained corresponding with a saturated solution in the 
► i a true solution. .T, p, g, 

in Ternary Systems. XVI. F, A. H. ScHREiNitMAKKRa 

^ A dw. Ami/^r/am, 1014, 17, 109 -182, Compare 

. u, fi34). — A further discussion of the equilibrium relation- 
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tbips for the case in which one of the Uireo componeuu si 
caily non-volatile. H 


New Form of Intermittent Siphon. W. A. Bka[ evit 
AVw, lUU, HO, 103) — A simple form of interniitf. r ; ^ 
described, which permits of the automatic flushing 
in a gas al; 3 orption tube with a small quantity oi | ^ 

siphon is used in conjunction with a constant fee<i <f 1,,^ 
the capacity of the flush can be varied by a simple a 


H M 


Inorganic Chemistry. 


Dieplacement of Acids by Hydrogen Peroxide i 
Joachim HruiiUKa {Chem. Zentr.^ 1914, i, 2139 ; from •v4if-i: 
Zeit., 1914, 62, 2*5—248. Com |»are this vol.. ii, njT 
of hydrogen peroxide on halogen acids has been fLirt •: 

The aflinity of the halogen hydrides for hydrogen per 
the aflinity of the halogen for oxygen, hydrogen iodidf- i-: 
decomposed. The reaction depends on tlie order ;:i . < 

substances are brought together. When hydrogen ^ . 

to hydrogen peroxide, the reaction ia so violent that tiM- ; 
which is first !iberate<l volatilises, leaving a colour!, v. 
when hydrogen peroxide is added to an excess of tlie ; 1, 
the reaction is vigorous, the iodine does not disappear Kii-‘ . 
reverse is the case with the other acids. The reart: n ♦ 3 
energetic when hydrogen peroxide is adderl to the arid T’.^ o 
salts behave in the same way, from which it appears ? 

peroxide first liberates the free acid and then decoinp • * 
view is supported by the fact that ammoniuin pemxi.ir di Aimu 
W edig, A., 1913, ii, 1051) jirecipitates the peroxides fr'-it; ‘ 
of the alkaline eartli haloids. ■! *' 

The System Ammonia- Water. A. S.mits xuA > I'n 

{Proe. A. Alca^> AvitUrdain^ 1914, 17 , 1S2— I'yl — f.'i 

cooling-curve observations have enabled the authors ^ 
complete description of the freozing-point diagram 'fh*' 
pounds 2 NH 3 ,ir ,0 and Nn;^,Ilp melt at ~78'0'' and 7^; 
tively. The eutectic point at which ammonia and ‘2NH .11 <■ " 'I 
as solid phases lies at 81 ‘4 inols. % of ammonia ami " 

point at which -NH^JLO and co exist - 1 ' 

ammonia and -86*0^, and that corresponding with theowr.-'^ 
of NHs,H<>0 and ice at 34*7% of ammonia and - 100^3'. 
the int-erval for mixtures containing 30 — 40 niols/o cf 
authors' dat-a agree satisfactorily with those of Rupert fA . .* 
726; 1910, ii, 605). 
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fip ur preawirct binary mixtures of varying cojnpoaition 
’ iiio deUnmn©d over a considerable interval of tempera 
tiie cii^ea co^uct^ on the basis of these daU afford no 
the fonnation oT definite compounds. If. M. 1). 

Silent Eaeotrio Discharge on Mixtures of 
and Nltroj^n. i!. U Bcano {Vfitm Jifutr., mi, ii, 
f. fjrV iriss., A'/„ IDU. 66* 

^^'ji-*Eirlier expenmento (Le Blanc and Davies. A., 1908 ii* 
A.. 1909, ii, 30) indicated tJiat the formation* of 
p.^iA by the silent electric discharge does not oWy the law of 
^iriun. This might have been due to alterations in the elec- 
^ fon 11 lions, caused by changes in tlte eoniposition of the 
mixture. It is now found, however, that, even when the 
„trelart:e!y diluted with a helium-neon mixture, the quanli 
[(• rriuit* are the same. The old experiments Imve been re})eated 
I MEcr spjMiratus, and the phenomena are found to be very 
, The amount of ammonia formed de|)ends on the 

of the apparatus, and the density and oscillation 


rolalilisation of Arsenioua Acid from Aqueous Solutions 
igising Hydrochloric Acid. Bestkam Jamks Smart and 
^ T. PttiipriT (/, Soc. Ch^m. /«(/., 1914. 33, 9 On 90‘j). . . 

C.c. of hydrochloric acid solutimi of various nincen- 
ii N-th al>ove and below that of tlie constant boiliii^ mixture, 
-rtiinintr various quantities of arsenious acid, havfA>oen Kill)-' 
u.\ 1-- fractional distillation. The distillates have heon analyHeil 
hbe-hfct l of ascertaining to wliat extent and under what con- 
the arsenic volatilises with the arid. It is shown that when 
k; are distilled, those which contain the greatest concmi 
Kfi hydrochloric acid give off the arsenic most rapidly. Whrni 
Evir. cfiloric acid is present to the extent of about 190 grams 
r rmore, the concentration of arsenic in the solution 
1 . UM'iistilled rapidly falls as the solution is fractionated 
‘ -:uti<,ns containing lew than IRO grams of hydrodiloric acid 
the concentration of arsenic in the solution remaining 
'' >0 ri^es. although some of the arsenic passes over, the ratio 
aci^l and arsenic remaining practically constant until the 
r 11 r-nhins about 185 grams of hyrlrocliloric acitl per litre, 
i>.; ,t inrresponds approximatedy with a hydrate of the fontinla 
= H O \Mien the acid becomes more concentrated the imopor- 
•.rvfiic volatilised increases rapidly. J. F s 

la Reduction of Arsenic Acid to Arsenious Acid by 
T « losalphuric Acid . Robert M . Ch a pi v ( Ch^jn 7.*^ ir 
1 2';. 2 -2033; from /. dpWe. 1914, 1. filD-HlTK ’ 
snr| IS completely and quickly reduced to arsenious acid in 
rir sodium thiosulphate and a mineral acid. 

U , 1 ? reaction depends to a great extent on the concen- 
the hydrogen ions, and the course of the reduction is 
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influenced by the amounte of the reagent* and by - 
which t)iey are mixed. The reaction is therefore ^ 

appears to corr<»pond with the reduction of a dichr^ ^ 
sulphuric acid (compare Stiasny and Das, A., 

^ C, t 

Isotherm of the Solubility of Lithium Chloride at 2V 
Mixtures of Water and Ethyl Alcohol. 8. PjSa j. 
(Anal. Fi». Quim., 1914, 12, 343— 319) — Thfi wiInKi* tv t ? 
chloride in aqueous ala>hol decreases regularly in ' 

ing up to 7fi% by weight of alcohol; the solubility iurvr , 
linear, the coefHcient ^ing O' 6939 per gram of alcui ^ ^ 
during this stage exists as LiCl,ILO. The anhydr ^ 

posited from solutions in pure alcohol. <; [j 

Silicate Chemistry. II and III. Lithium Aluc.,-^ 

Silicates the Composition of which Corresponds with 
of the Minerals Bucryptite sod Spodumene. 1 \| 
and Ant. Simkk {l‘roc. A'. Ahni Wttenich. A n.sttnf, \ m 
L' 39~‘251, 2r)l--*270. Compare this vol., ii. ’MVA). il A : ■ 
aluniiiiiLiiti sili<Tit" oi' the eompositiun LiAlSiO^ has I r. ; | 
from a mixture of lithium carbonate, alumina, and 
ing in a closed crucible at 1500^, When the fu>; n ^ 
cooled, small, irregularly shaped crystals are ol>taiii.-,i, ■ - . 
measurement* of the mean refractive index and th.- d-;>:' 

and D at 25° These data in-hr > 

artificial silicate is nut identical with the mineral en-r-., > 
the synthetic pio^lnct has been named tv,./ / 

fusion is rapidly cooled by quenching, a pseudo-cm « 

obtained, for which np=-l o4l. This glass is 
gard to the hirefringent crystalline modification, au-l li,.' 
converted into this on heating at 000° 'I'lic in>'A:K- : 
pseudo-eucryplite is given as 1388°. 

The compound IdAl(Si 03 )o was ])iep<ired by '‘f i ■ ■ , 

uf the same sulistances containing a larger propmtsun 
The purest product obtained was foiiiul to melt at I ‘."o . : .s 

and D=-2'4ll at 2o°.^ Since the phystr.d n 
differ appreciably from those <if the mineral I'p d;:' • 
synthetic product has been named p sfi^ulniitriir. 

'ill. For the purpoee of comparing the piuj.rit:- i 
synthetic j8 s|)odurneiie with the mineral varieties. t!i‘‘ ci- -1 
determined the melting point* and densities fU* a 
kunziles and spodumenes. The data indicate that, m j’-*’' ' 
melting points of the natural kunzites are considerably h:-*: * 
the values obtained for the synthetic prcxluct^. U y.!: 
that the melting point* of the minerals dccreaso as m ^ 

increase. , . < 

Micrographic examination of the products wlmn art- 
when the mineral varieties of lithium aluminium 
and allowed to cool slowly afford evidence that 
thereby formed. These observations lead to the conciU'^ 
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^ ku^t«, hiddemUss, and sptKlumwies are meUatAble 

^flspodumenea) of the compound, and that ^-spodumeue 
^ juble form at all temperatures below UOO'^. The natural 
therefore be produced irmu dry magmas, and 
, probable that their formation is due to stH'alhHl •hydro 
' synthesis. 

aluminato of the composition LiAlO. was prepared 
^ /yjiou a mixture of lithium carbonale ami alumina at' 

Uii^n at r-<)0°. It forms microscopic hexagtmal or (X^tagoimf 
w)iK‘h show pronounced doulde refract urn.' Tiie indies were 
!0 rij, = l-604 and iV- i 2:)5}. The melt 

^ could not be determ inetl, but it is higher than 1625° 

II. M. iV 

O^um Alum and Its Properties. Edward Hart and 
Ijjiy R Hcsiltoh (/. dmer. Cheuu Aoc., 1914, 36, 2082—1^1184),— 
v#K>labiiitios of caaium alum, expressed as the number of grams * 
iux sr.hydrous salt, A]Ch(SO^),>, per 100 grams of w.iter, havi' 
U determined as follows: at 7° 0'26; at 19^, O -PJ ; at 22°' 0*43 • 
at 29*5° 0'57 ; at 31-5°. 0'60: :\l 10 .’o-fiof at 4 iX 
.* 4 ? 47 , 117; at 49 2.V‘, 1-39; at j(t° at 96°, 1-8G' 

, ii6; at 66°, 2'8r>; at 6S°, 3-13; at 80° 9-78. Two <lefe/ 
of the specific gravity of the hydrated alum g.ave a 
jeiu vaiiio 1945. The crystals melt in their water nf crysUllisa 
it 117° These values are compared witli ihos^* recorded hy 
i>>r observers, E.. G. 

Influence of Certain Hydroxylio Compounds on the Solu- 
t;ty of Mercuric Chloride in Water. K. Molk.s and M. 
iAtinl. Fifi. Quinr, 1914, 12, 383 -393i.— (J)ycorol and 
increase the solubility of mercuric chloride in water, 
tartaric and citric acids decrea^se it. Tlio Rolubilitv in 
is 1 in l‘2u at 29° ± O' 02. 0. I). P. 

Terbium. C. James and D. W. Birsel (/. Am$r. CUm. Soc., 19M, 

;8 20fi6).-irr!.ain (A , 1909, ,i. 671) hss Mated that b-rhiurn 
. Umoizoneous, whereas Welsbach (CAcm. ////., 1911, 36, G58) 

4* .^xjireRsed the opinion that it consists of tlireo different 
The present paper gives an account of further stiidv 
: *1 qu^'stion. 

Tr.** nialerial employed cojisisted of gadoliniinii oxide eoiiiaining 
oxide, together with dypjirosium and holrniuin oxides an<l 
*t.’M of yttrium and erbium. It wa^^ converted into the l»roma(es, 

’ ii vH-re submitted to a long ami careful fractionation. Th» 
indicate that tcrliium is a single bomogeneouB ele/rienl. 
lifomate procew effects a comparatively rapid separation of 
from gadolinium; neodymium, if present, rt)nipR between 
^ meUte. E q 

The Acidic and Colloidal Characteriatics of Aluminium 
H- E. Slade and W. G. Polack (7Vrtn«. Faraday Soc,, 

1 b 10, 150 — 154). — Mahin, Ingraham and Stewart (A,, 1913, ii, 
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139) sUUd that a aolation of lodiim Jnminate is really « 
solution of the hydroxide in the i&ali. It it now shown 
couclueiona which theee authors drew from their exp^ntr^i..^^ 
support of the above view, were unjustified. 
measuremenle of such solutions are against the 
colloidal particles, and, when hydrolysis takes pUcv ^ 

aluminium hydroxide is deposited. The ultramicrosco!?^ 
conclusive evidence either way. J f; ^ 

Advances in the Metallurgy of Iron and Steel. Su iw 
HinriSLD (Tranit. Ffira/iny .S'oc., 1914, 10, I — 
delivered to the Faraday Society on June Utb, 1914. c p h 

Obronoyl Chloride. II. E. Motts and L. Gi.srz ^ 
Quim.. 1914, 12, 142—154. C<impar« A., 1912, ii, : 
of recently prepared chromyl chloride give values v^rv , 
the theoretical, and lead to the supposition that tlie e-ua* : * n- 
probably did not examine the pure compound. No < ! , 
observed after two months, but after nineteen niuuiU ^ 
coloured solid was deposited, which is j>ossibiy a poiv!..,! ■ 

The heat of solution was found to be 17‘86 cal. ilicrii..-:,!, 
The molecular weight, determined cryoscopically in rulv r; 
chloride, tin tetrabromide, and antimony pentachluri It', p .:,u 
the formation of molecular complexes in conformity a ’V .j 
tendency to polymerisation noted above. (; p ; 


Inofgaiiic Solvents. I. Anumony Penmebiorid* 
MoLt'S Fu. Quim., 1914, 12, 314 — 31. i). — bar.- k- , 

pentachloride is lemon-yellow in colour, acquiring an oti:-* 
by the presence of chlorine. It has m. p. 3 0^, cryt^sropn , ■ 
18-.5, heat td’ fusion 8'17 cal., and 0]' 2'3356. 

The action of antimony pentachloride on j>otassiuiri 
ably leads to the formation of iodine monochloi ith- 
selenium, and toliurium yield the crystalline double luiniA.ur 
their tetrachlorides with antimony pentachloride. C. D 



Dilute Solutions of Aluminium in Gold. C. T, 

K. H. Nevillk ( /^A»7. 7Vrtn<.. 1914, fJ], 214, 
equilibrium relations exhibited by aluminium and gold 
investigated by experiments on mixtures coiitainifig up i.> 
weight of aluminium. The actual observations cmi.>ii<N'5 
tracing of cooling curves and in the microscopic esaiiiiu.'... . 
ingoU which had been annealed at definite tcnipeni ir- tJ 
chilled by immersion in water. 

Tlie concent ration-lBinperature diagram indicab-- 
of two series of solid solutions (a and 0), and of a (oi!.; - - 
the composition AIjAug. This compound is found m 
alloys containing from 18 to 28 atoms % of alunii nuun 
cence phenomena associated with the cooling curves ot a-vy* 
taining from 10 to 27 atoms % of aluminium point 
formation of a compound, AlAu*. The relations lietween 
phases are discussed with reference to an extensive 
photographs. 
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usi«d Csrbonatee from TraverseUa, M*eio Daicaosao (Aui 
.vt. TttrinA, 1914. 49 , 1106 — 1117. Coin|v%re A., ii, 

author hu analysed a number of speoimmie from Uie 
^^!li deposit conUiniug calcium, muguesium, imd ferrous 
together with small proportions of extraneous matter. 
’J|irese:ice of ferrous carbonate is not alwav*s recognisable from 
t fiwni^d characters, the most nearly colourless rhomohe<lral 
containing this carbonate in large proj.K)rtions, In 
v cse instance, where the conditions of deposition were evidently 
ssrn^i WAS tliere any marked divergence from the relation 
MgCOg+FeCOj, The conclusion is drawn Un^it these 
jjfjils represent isomorphous mixtures of typical dolomite with 
lukerite. T, II. 1>. 


jfsiilite end Other Minerale fh)m Gunnison Oo., Colorado. 
hsHSBM and J. Fskd Hunteb (/. Acad. Sci„ 1914, 

479).*-A complex of coarse-grained alkaline igneous rocks 
rtijsMtvir CeboIIa and Beaver Creeks in the Uncomj>al»gre Quad- 
Ctdorado. Oue of tiicse rocks, named uncompahgrite, is 
largely of inelilite, together with ])yroxene, perovskite, 
and apatite. The nielilite, occurring as large cleavage 
reaching a foot across, is colourless to grey with a greasy 
i:(t. And closely resembles nephelite in appearance. It gelaliniaes 
iiily with weak acids; analysis gave I. |) li'98 (after <leducting 
,kil ijiiouiiu of apatite, calcite, magnetite, and perovskite). Two 
\n, nf Hiteration of the inelilite are recognise<l : most frerjucntly 
■i to a fine aggregate of garnet, diopside, idocrase, etc. ; 
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Araiysis II is of a black, titaniferous andradito from a soda- 
allied to ijolite. A description is given of the perovskite 
111 these rocks, and also of anatase occurring as large, dar# 
iran.duceut crystals on the joint planes of a diorite dyke. 

L. J. S. 


CebolJite, a New Mineral. Espee S. Larsen and W. T. Schaller 
Acnd. Sci., 1914, 4, 480-482) --This mineral occurs 
' iteration product of inelilite at Beaver Creek, Gunnison Co., 
6-vrado (see preceding abstract). It forms a dull, compact, white 
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to gret'iiUh fibrous aggregate j ^^’96, liardnew 5. 
rharaeUrrs of tiie minute fihre»|P|^gwt ortborhombi 
The following analysis (after fieducting 18 05% iniolub!.. 
admixed diojmde, garnet, idoerase, etc.) gives * 

Il^AlX’a^SijOift. Since the powdered mineral in water ^ ^ 

alkaline with phenolphthalein, the group (CaOH) is 
he absent, and tiie foniiula is written in the form; 

(SiO/)Xa:lAI(OH)J,. 

Til ’ mineral gelatinises with acids, and is perha]>.s . 

zeolites. 

.SiO.. Af.O;. K.-.,0,. K.O. I 4U. lIjcO. Na.p. K,0. 

3‘J02 14 0;! 313 OJI 35 72 4 o'J 2 57 •' ^ 


Analytical Chemistry. 


Apparatus for the Analynis of Complex Qaa Miit:,-. 
Guy B. Tayuob (/. Ind, Eng. Chem.j 19U, 6, 845— H4f» .- i. . 
apparatus described the Bouo and Wheeler metla-fl ,,j 
tiou (A., 1008, ii, 221) is combined with the umi.u * ; 
compensation burette, a copper oxide U-tube for the csUiiia:. : 
hydrogen and carbon monoxide, and a alow combustion li;m> 
burning hydrocarbons. The absorption vessels dip into :i r..; . 
trough; tlie reagents are introduced by means of curv^-i ;:>• 
under the lower edge of the absorption vessels, ami afirr '.^; 
discharged by the aid of a suction apparatus. A iru^tvt 
method for the separation of carbon monoxide, hydrogen, L 
and ethane is given. W i’ • 

New Method for the Precise Standardisation of Hvi 
chloric Acid Solutions. Launcelot W. Andrews (/ .!?«*' - ^ 
Soc.i 1914, 36, 2089— 2091). The following method for mdi;] . 
solutions of hydrochloric acid depends on the loss of WfmU 
by the conversion of silver nitrate into the chbnide; 
is only limited by the errors of weighing. 

Two similar silica or porcelain dishes, of 75—100 i ..;. - 
are taken, each provided with a light cover and one of tiir:-, 
*a stirring rod, short enough to lie under the cover. T;- - 
without a rod is referred to as the “ companion dis^ii- ' ■ • 
other are placed about 2 grams of pure silver nitrate. Butn 
are put into an oven at 160^ and the temperature is rai^i to.i 
until the weight is constant. Fifty c.c. of 0 ‘ 2 A-hydroch.vri. ^ 
to be standardised are placed in each dish, the temperature c:j 
solution when measured being noted. The silver nitrate 
up with the solution until it has dissolved and the silver 
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BoUi dwii« aw beated at 95—100®, finally dried at 
m the dwccator, and weighed. The iucreaae in the 
■ «$ el companion diah represents the weight of non-volatile 
contained in the acid, and its amount is tied noted from 
of the silver chloride. Tiie normality of the wdu 
by the expression ... jj'^ , » i -«■) (0 02^551*). 

^ ‘’l' V the oorrecteci volume of tiie solution, IT tiie weight of 
mtrato and diali, H', the weight of tlie silver chloride, 
L and dish, tr the weight of the companion dish l>efore 

and «’i iU weight at the close of the e.xperiment. 

^ ' E. G, 

fcumaiion of Iodine in Connexion with Studies in 
7mid Activity K C. Kkndall {/. Bioi Ch«m,, lUU, 19, 
Compare A,, 1912, ii, 864). — Tlio author gives addi 
Ij: Utaib and slight raodilkatious of his process for estimating 
r • 't! the presence of chlorides, bjornidca, and organic matter. 

H. W. B. 

t^tsdiiuoa of Sulphur Compounds of Coal, and of Nitro- 
e in the Bomb Calorimeter, and the Correction to be 
^ 11 ^ in Estimating the Heat Value of Coal. Samuil il. 
(/ /rtd. J^ng. C'Aem., 1914, 6, 812 822).— When tli« 
fculpimr compound of coal, pyrites, i.s burned with a mm- 
tr -etious fuel in the calorimeter in an atmosphere of oxygen 
, 1 ?: i.*e!«sure, a fairlv stable condition results. This rondition is 
hate Lietwceu tW practically complete conversion to sulphur 
1 t'-asiiug under the conditions of equilibrium at ordinary 
ti-rrhures. and the almost total absence of siilplnir trioxid<’ 
ri.Uic of combustions without a caialv.st to convert the 
;-:v.,r dioxide into sulphur tno.xide as the lemperature falls, 
tr amount of sulphur converted into sulphur trioxide 

witli the amount of nitrogen oxides binned in the bomb, 
f- iuirtiuen of coal is murii more efficient in forming nitrogen 
IS the nitrogen of the bomb gases; this, in connexion 
; t.i-'t that in ordinary work the concentration of nitrogen in 
t ;!ji gaws l>ef<ire ignition is at least acemints for the 
t. V i Huiih'te oxidation of tiie sulpiuir in coal to sulphur 
i Mu<'li too low results are obt.;iined when ( <^1 containing 
. •■jiHvalent to about 7% of sulpluir is burm‘<l at 20 atmo- 
b - with 0‘53';fj of nitrogen in the bomb gases. With 

>* ' r jHreentages of nitrogen the results are more trustwortliy. 

V v. Ill hiirning coal with less tlian 2% of .suljdiur in a bomh 
i r.:j.<!er from which the air is not removed previously, there* 
I .sulTicient formation of nitrogen oxides to ensure almost 
t .He oxidation of the sulphur. The heating value of sulphur 
iHvmid to be 4975 cal. per gram. W. P. S. 

pjief Cause of the Lose of Sulphur Trioxide and of 
by Incinerating Substances Containing these 
fluents. Jamm O’Sullivan {Anabjse, 1914, 39, 425-428),— 
the incineration of substances containing chlorides the latter 
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arfr decompo^ and chlorine u lort, bnfc no redueti.Q ^ 
in the quantity of calcium, potomiura, and iodiuin N 

may be present. Magn^um aolphate undargoea *N 

ignition unless a carbonate is present; in the abeence vi ^ 
magnesium sulphate is converted entirely into 
U present in sufficient quantity in a enbetance contai-i,.^ ^ 
magnesium sulphate may cause the whole of the chlcriri* ► , ^ 
when the substance is incinerated. W 


‘ i 


PreMDoe of Sulpbatee in Flour. H. i. Oku 
WaiGiiT {Analifit^ 1914, 39, 429).— -The quantity of 
found in the ash of flour, amounting to about 0 02'V .f " 
of the ash, does not represent the amount of sulphat<-ij ^ 
since, during ignition, the hydrogen phosphates prcv tit 
the sulphates with loss of sulphuric acid. From 0 i.. ^ 

of sulphur trioxide is found if the flour is extrai tt^^l , 
acetic acid and the sulphate precipitated in the ty hit;, .. ^ 
addition of barium chloride, after the proteins have 
by means of tannin solution. \\ p 




Oalciaation of Magnedum Ammonium Pbospbai« ^ 
Caused of ita Blackening. Josk Gibal Pbbsira (Ar^i, /;< 

1914, 12, 109—112). — The darkening of this nhosp}i;»u. , n .i, ^ 
tton is due in all cases to organic matter, which also 
cventuai formation of phosphides. In the abs^Muv ,,i r;t:j 
matter, the calcined substance remains quite colour k^vi. (I i» | 

Estimation of Carbon in Steel by the Direct CooibjjL^ 
Method. Wm. Bbady {J. Ind^ £ng. Ch«m.^ 1914, 6. ^43— *i’ - 
The method consists in the direct combustion of r .j 
oxygen; the carljon dioxide produced is absorWi 'm i i . »j 
excess of barium hydroxide solution. When tlie con;! ^ 
completed, tiie barium carbonate and excess of Imriuni Im ;: ra 
are rinsed into a flask, and the hydroxide is titrated with v . 
ised hydrochloric acid, using phenolphthalein as i!i li<.str r 1:4 
oxygen used is passed through potassium hydro-xidc s<d:ii; n i-j 
soda-lime, and a tube containing granulated zinc is [daod 
tile combustion tube and the absorption apparatus to prevt*,! i:i 
sulphuric acid resulting from the oxidation of sulphur fr' nu 
into the barium hydroxide solution. W 1' ' 


Estimation of Carbon in Steels and Irons by Direct C:a 
buetion in Oxygen at High Temperature. J. H. Tain at,! H ii 
* CtBAVES (/ Wai/iinytoTi AfoA. Set,, 1914, 4, I* > 

ordinary method of estimating carbon in steels, etc., l>y ccir.i 
in oxygen, small additional quantities of carbon are obtain^'-J 
the oxides are pow'dered and again heated in oxygen. The .y-i- n 
in place of the latter procedure, increase the heat of the f 
after the metal has been oxidised as far as possible under jh? 
conditions, and maintain the oxides in a state of fusion ur 
thirty minutes. In this way it was found that some s^ef * 
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larbon and others give decidedly more, wliiUt wiU. 

‘‘’.""/Jy The barium carbonate 

^.JS BieJhoa (tow TOL, u, on) was used for tlie esumatiou of 

dmiide. p g 

l^tloric Method of Betimating Potassium, as Applied 
Analysis, CLAKiaSCE Scboll (J, Amer, Cfuvu Soc%U. 

1 roetliod of a>Umitung ^joushuiui as Hie p©r 

hii l*wn studied and proved to be accurate. SuiphMes 
saJU must S© ehmiiiateii before applviucr tlie test 
J^dsphates ilo not introduce any error, and therefore need not 

r^tned- 

as modified for use in water analysis is as follows- 
i quantity of the water is evaporated to 150 c.c . 10 cc 
cryjitrated hydrochloric acid are adde<l, and the liquid is 
until it boils. Barium clilorlde solution (10‘\,) is now- intro- 
irop b/ drop until all the sulphates are precipitated and 
s ilii.;; for fifteen minutes the solution is filtered, the filtrate 
rnte^l to dryness, and the resi<lue Ijeated until all the ammmi- 
liiive been expelled. The residue is dissnlvtsl in i!0 cc 
iicr. a slight excess of 20% jierchloric acid solution added 
, .oiution evaporated to <lryness. ff white fumes do not 
the residue :s redissolved in 10 c.c. of water, as^ain treated 
^.fvliinnc acid, and evaporatc<l to dryness; this procejyj is 

- ^ until white fumes appear. The residue is now treated 
% f c of 96-97% alcohol containin^r 0-2% of perchloric acid 

up with a stirring rod, collected in a (loocii crucible' 
i>i!y waslied with the alcoliolic solution of perchloric acid’ 

<t sL I JO— 130% and weighed. 

.‘r:-th'Ml is rapid, simple, inexpensive, and accurate. B, G. 

tunstion of Zinc in Treated Wood. M. IIumk liKDroRii 
K PPASMtKL {J. I7id. ICnQ. Chfm,. 1914, 6, 81 1 K -The follnwin^r 
! ^ r-<'ojnmended for the e.stiination of zinc in red oak which 
a treated with zinc cliloride. Tlirce grains of the sawdust. 
%!!<' are mixed with 35 grams of godiiim peroxide and 
ni a i)omb. The mass is then dissolverl in water, the 
:: v'l iitied with hydrocliloric acid, lioiled, and 2 grams of 
► viT c.c. of concentrated nitric acid, and ,5 e.e. of 8% 
p ^M..nde solution are added. The mixture is rendered alkaline^ 
of concentrated ammonia are added, and, after dilu’ 
cc., tlie zinc is titrated at 80^^ witli standardise!} 
tcrrocyanide solution. \V. V S 

^^tion of Lend in Toxicology. Particularly in Urine in 
^^EiLLfeKK (/. Fharm, Chim., 1014, 
quantities of lead in solution may ho 
^ J sulphate to the solution, precipitating 

^'uh hydrogen sulphide, dissolving the mixed Hulphides 
-- snd, and then separating the lead from the copper electro. 

;v in the case of urine, the quantity voided during twenty- 

- <rs IS treated with 1% of its volume of hydrochloric acid, 
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I gram of copper sulphate is added, and the mixture ^ ^ 

with hydrogen sulphide. The precipiUte is collectei ^ 
washed, then dissolved in nitric acid, the solution 
the residue heated until the copper nitrate is convert -1 ^ 

oxide. This residue is dissolved in 6 c.c. of nitric aci.i, ti> 
is diluted to 100 c.c., and submitted to electrolysis. Sua:; 
electrodes are employe<l; the whole of the lead is 
anode within twenty-four hours by using a current it j v , ,' 
of such amperage that there is but a slight evoluti tj > : 
the anode. The deposit of lead peroxwle may be 
identifie<l by dissolving it in nitric acid containing o ^ 
ipplying suitable tests to the solution. W j. , 

Method of Batimating Small Quantities of Lead i: ^ 
Solder, etc. Pikbbi Hrstbau and Paul Flxuhy t j 
1914, [vii], 10, 265—273, Compare this vol, ii, 77v> j , ^ 
is fu^ with a mixture of sodium carbonate and suh.hnr. • ^ 
mass is treated with boiling water, and the lead, copper, : - 
sulphides are collecte^l on a filter. These sulphi<le 8 , 

solved in hydrochloric acid containing bromine, lij. 
treated with sulphurous acid to reduce the iron, and, ,i”.: 
minutes, potassium cyanide and potassium hydroxide- ^ 
the addition of sodium snlphitie to the alkaline wdiu>! ji . v,v»' 
leatl Ui be precijiiUted as its sulphide, whilst the ir.,!i ,-.1 - 
remain in solution. The lead sulpliide is collected, di^v :-,. ; , 
dilute nitric acid, the solution evaporated, and the rr-sii.- -l 
for one hour at 150'^. Tlie residue is then dissolved >n u,v. 
solution again evaporated, and heated. The lead , 

obtained is dissolved in 5 c.c. of water, a small i ryst il : ■ 

acetate is added, and tlie solution is poured slowly 
excess of standard potassium dichromate solution ; l!^e 'i. 'r- 
solution must not be added to the lead solution. Thv Wa I - n 
is then collected on a filter, washed with water, and 
dichromate is estimated in the filtrate. The poUs.>^jujii ilr -t 
solution may conveniently contain O’ 14 32 gram of the 5 ;i:t :>r 
5 c.c. of tins solution are equivalent to O’OOl gram ni h v: 
copper and iron may be estimated by the usual tnetr- ^ 
liltrale from the lead sulphide after the hydroi’H. u: 
has been expelled by boiling the solution with tlu> niii ? 
sulphurous jscid. ^ 

Separatiou of Vanadium and Phosphorus with “ 
VirENTK Oarci'a Rodeja {AnnI. Fi^. Qnim.. 1914. 12. 

After reduction of the vanadate to the hypovanadato 
is quantitatively precipitated by freshly prepared <- 7 - 
solution, and the phosphate may be estimated in ih«' r..r»/ 


An Arrangement for the Detection of Residual 17*^ 
Hydrocarbons in Caoutchouc. L. Lutz 
102; from BvlL Sci Pharmaeol, 1914. 21, 
arrangement of a fiask fitted with a delivery tube, ^ 
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M is described, in whidf finely cut raoutcbouc may be 
f . mth ’•ater to Uiat, while the water is oomiensed in the‘first 
volatile hydrocarbons ]>ass over into a suitable 

d. (\ w. 

Bfdrogen Number of Some Beeeniial Oils and Eaeeotial 
I Prodocte. 1* Oils of Saesafrae, Anise. Fennel, Ciove. 
j t>jaiento. Aian R, Albrigtit [J. Aui*r, CAmr. Soc 1914 36* 

lyi. ^ ^ {^" 13^^. ii, ^^3*) liH;, the deter- 

ui hydrogen numbers for unsjamai^HU-oiniKuimls eorre^ 
-Mij; tlie iodine numl>ers of ilnbl ami Wvs. It has now 
i^und that a hydrogen number can be assii^insi to ivrtain 
tMis. volloidal palladium being used as llie ratalyst. Some 
^ those with a constituent containing aii allyl or 

group, are capable of very rapid bydnigenation. ’Sudi 
are so rapidly reduced that, in lliJ cahe of an oil con- 
oi them, the allyl or propenyl groups are <jnanti(alivelv 
!»ciure other configurations are attacked to mure ihaii 
it rvUMit. The hydrogen number of the ml is defined us the 
,‘^f uf rc. of liyMlrogen at (P and Tlid min. winch arc absorlied 
; .;Tans uf the oil during the period of most ra]hd ali.sorplion of 
c*-* 

... to determine the hydrogen numhers of the oiks of 
rtiose. fennel, clove, and ]>imen(ii. experiments were first 
V sith the active constituents of the ods. namelv, safrole 
and eugenol. Imitation nils were then prejiarcll contain' 
Vr particular active eonstitueiil in the propnriinn m which it 
ir\ ;n the natural oil, the remainder lieing reprcsmited liv 
As limonene itself absorbs liydrogcn fairly rapidly, tlm 
iflorded a somewhat severe test of the bydrugeiiation 
rvr deteniunation. Samples of commercia! oils' were subse 
Mihuiilted to the hydrogenation jnocess. Tlic liytlrogen 
E>r»of the various substances and oils are reeorded. K. (J. 

\*w Reaction for Resorcinol. Pakile Toiiri {/h'l. Chim, 
». ild4, 63, 265).--\Vhen a little resoreinnl is lieated wiih a few 
p f mtrir add (D 1‘40). an inteiifie re<l eoloralion is formed, 
irovtirm is visible with as little as O'OOOLM gram of resorcinol, 
a left y times aa sensitive as the reaction with ferric cldoritle! 
r vwl. the liquid deposits miniile, reddish-hrown, aeicnlar 
which are soft to the touch, and dissolve in water, 

^ :.«'f her. nr chloroform. T jj p 

inimation of Sugar in Blood. Philip A. Siiafker (./. JHol. 

>. 19, 285— 295'.— -A method is desrrihf-d for estimating 

m 5 c.c. of blood. Its essential features consist in 
the proteins by combined heat coagulation and the 
»ii>-Rona colloidal iron precipitation, and, after heating witli 
estimating the cuprous oxide formed, by 
s permanganate method or by simply dissolving the oxide 
me and, treating with ammonia, and comparing with a 
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%Undivd ammoiuAtod copper luiitioD in a colorimtrUr y 
tiie proce»«, including the Auction, are carried out m 
tube*, and the precipitates collected and washed bv c**jitr 
lion. * ■ 

The method previously described, involving the uv ; 
alcohol for the precipitation of the proteins in 
lower results for the blood sugar, and is thereh r** 
unsatisfactory. ^ 

Bstimatioo of Aldoses. I. The Action of Neutral 
Bypoiodite. N. Bund and L. 1^, {/. av f 

1914, 33; 948 949). - In the exaininatioii of the Hcti- 1 > , * ^ 
on sodium hypoiodite, it was found that the reai ti..,, J ^ 
aldehyde procwls quantitatively according to tU h - 
NalO + Cn.p Nal T and may be used for tii - ; : 

of the aldehyde in aqueoua solution. Five c r . > = ..,>1 

formalin are diluted to I litre, and 10 c.c. of tii:> J 

added to 50 v.v. of .V/lOdodine eolution. ]>n’viri^.iv ?. v 
slightly alkaline with sodium hydroxide. After fn.- j’n-jvy 
mixture is acidified with sulphuric acid, and the 
is titraterl witli tliio.sulphate solution. Untnistwoithv j. 
obtained when the metho<l is applierj to parafonn ,, 

acetaldehyde. 

In tho case of sugars, neutral sodium liypoioditc 
the aldehyde group; for instance, the aldehyde gr'U; w o^r.M 
requires one molecule of iodine or hypoio<iite. tj 

sucrose contain no aldehyde group, and do not re.o t r, -,- 
hypoiodite, hut tho latter sugar, on inversion, yiehl> 
lacvulose, and requires one molecule of iofline. Th^ ! , ^ j 
reeulU were obtained with different sugars; in ea. h r.iv 
of a 1% solution of the sugar were added to a mixturr* .* ^ ' 
of A'/ lOdodine .solution and 50 c.c. of .V, Kl M.iliitni h; ;■ 
solution (this produces a neutral solution); aftir 
contact, the solution was acidified, and the liberated imi::;.- * 
Dextrose, 96 4 to 99'7%; lactose, 99‘1 to 99 4%; juain-. :*>•! 
101*8%; sucrose (after inversion), 100‘8 to 1013 , ; c 

inversion), 99*1 to 99’1"\; maltose (after iiiversioni. ] i» 'a*? 

W i’ ' 

Batimation of Pentosane. J. van Haaust an l >. < J * 
{Chim. WeMad, 1914. 11, 918— 925).-A rnii>psr|M)n 
obtained in the estimation of pentosans by Tollcns s niK*; ; i 
that given in the Dutch '' Codex Alimentarius. ’ Tlie 
commend distilling with hydrochloric acid at the sundar i ri'^ 
400 c.c. in two hours. A slower rate tends to dccofur’!^ : 
the furfuraldehyde, while more rapid distillation f.m* ' ■ 
complete decomposition of pentosans containing - 

reeults obtained by Tollens's metliod are more accurate . J 
given by the process of the "Codex Alimentariu^'. ■ 
the published tables for calculating the amount of ^ 

gives tho velocity of distillarion employed in their . ' inp;| 
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of Hyd^n Cy*wde iu Faoding StufiB,. wd 

^ Iyj4, confisu e>^»ntialiy in 

^^svf{?ion of hydrogen cyanuio mto Prux^iau blue, ami 
of the latter oolonmetrieally. One liundred Rrams 
sutetanee are exiraded for tlnve lnMu> in a Saxblet 
wUh 90^ alcohol. Ihe extract is transferrea U> a llaak, 

, j.vr iiu‘ alcohol has been ilistillea off. Km oc of UK 
^cid are a<ld«!. and the distillation is continued tln^ 
,iijte Wing collMetl in a receiver containing h co of’ 10*^’ 
hydroxide solution. After one Jmur the receiver h 
water ts added to the tlask. and a second quantity of 
adiected, These oj>eralion3 are re|>t‘ated until the evolu^ 
bvtirocyanic acid ceaaes. The distillate is concentrated to 
UnWl for ten nunutes with the addition of 1 c.c of 
.^sulphate solution containing \% of ferric chloride, cooled” 
with hydrochloric acid, and 10 c.c. of glycerol are added’ 
a iboul tifteeu hours, the mixture is diluted with water t<i 
f , inci the blue coloration comjiarcd with that given by known 
sntirt of hydrogen cyanide under similar conditions. When 
4 Jt.oU!it of hydrogen cyanide present is not less tlian O’OOl 
. the standards may be made up directly, but with smaller 
;un^ It la necessary to dilute to KO c.c. aiid tlum concentrate, 

5 the preparation of the solution (loin the substance under 
'.nition. Estimations of liydrogeii cyanide in millet and 
plants of various ages showed that ail the yonno 
fonUiued a cyanogeiictic glucoside, whilst the full-grown 
0 were free from this substance. In tho case of guinea corn, 
r.f' i of hydrogen cyanide readied a maximum (O Ol';,) in the 
xh pUiits, and docrease<l as growtli proceeded. With millet, 
-ixinunn amount (O' 04 5%) was found in the plants wbidi 
sttasned a height of 24 indies. \\\ p 

law of Acidity of Freeh Milk of Cows and a Method for 
Determination of Acidity, Lucius L. van Slvkr and 
Itr- W. iloxwoRTH {J. Bior C/itm., 1914, 19, 73-76).— The 
IT of fresh milk is duo to the presence of acid ])hoaphates. 
c-.o of alkali to milk leads to the hydrolysis of the calcium 
present, so that by the direct titration of milk witli alkali, 

: pheuolplilhalein as indicator, rt'suli.s arc obtained for Die 
w which may be twice as great as they sliould be. The 
ini ruu.st, therefore, be removed before titrating with the 
i. hy treating 100 c.c. of milk with 2 c.c. of a saturated 
ion ot normal potassium oxalate, and keeping the mixture for 
HJthaii two minutes. H. W B 

ilphocarbon Oil. F. Canzoneei and G. Biancuini {Ann. Chim. 
1914, 2, 1—9).— The authors describe the composition, 
and means of detection in mixtures of the so-called 
pw^rbon oil that is, olive oil extracted bv means of carbon 

' T. If P. 
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Speoiflc fieactioQ of Oila of Uarino irj 

Producta of Hydrogeaatioa. 31. Toktuxi and E. ^ 

Chnu, Af'fJimfa. iyi4. 2. 80 — 98). — fha reactions pr-v>n,n)* / ^ 
H» Bpccific for the oils and faU of marine animals are i j' 
ti«i or to produfia of alteration which may l>e elin^aai^' 
the purification, and may also be found in fats an<i , u , " 
trial or vegetable origin. The authors find, hovti ,>r 
following test is given by the oils and fat* of rnarin^ ^7 
by no others; the quantities in brackets represent ti . 
to \)e taken in e.xamining a fat obtained by catalvtw ' v ! 
tion. Into a graduated cylinder of about 15 min 
diameter and 15 c.c. (25 c.c.) in capacity, and fitted ,ku} 
stopper, are introduced 1 c.c. (5 c.c.) of the oil or . ** 

(10 c.c.) of chloroform, and 1 c.c. (1 c.c.) of glacial v— ^ 
which are shaken to give a homogeneous mixture \\ - 
40 drops (2'5 c.c.) of a 10% solution of bromine m 
are vigorously agitated for a few seconds, the cvliiui^r ) 
placed Oil a sheet of paper. If the oil is derived fror; " 
animal, the liijuid becomes first red and, within ;i mi’ / / 
green, the colour increasing in intensity for some tij!>^ ,v * 
remaining constant for an hour. The coloration is for:! 
rapidly with higdily refined oils, and varies from f ' 

yellowish reflection to green with a bluish reflecti(.nr.v..-^' • . 
the origin of the oil. In the case of a hydrogenate.! oil. 
coloration is reddish-vollow, and the final intense gr^n ^ ' 
is obtained with greater rapidity than witli tlif. nun iiv.jf 
oils. 

The reaction serves for llie detection of tli.* {ir.-*- 
alimentary fats of synthetic fats prepared from tlif . .lx 
animals. X p ;/ 

Drying Unoe for Chemical Analysis. Win run) W 
{/. nioi Chm.. inu, 19, 105-113),- In drying unr. ^ 
herliivora for the determination of the heat of - 

is found that large (pianiities of ammonia and carbon -i; . > 
evolved, The metliods used to remove the water are (1 i ' . n 
a desiccator over sulphuric acid at about 5 mm. pres.M.i:r .• * . 
temperature, and (2) to pass over tlie sample a ciuTem m' In 
free from ammonia and carbon dioxide. The loss of jiiir i..’, . 
these conditions may amount to as much as .50 ;. of !' * m 
nitrogen of the urine, ami arises mainly from the v* 

ammonium carbonate, and not of urea or hij)puri(' .u,’ ■ 
carbon dioxide is lost iii a quantity more than snt!i('i(-iit t - 
with the ammonia lost to form the normal carlxniate. 

The author estimates the total carbon and total iiydrci:f;; 
ing (liat of tlie water) in the fresh undried urine by ron.: 
an ordinary combustion furnace; tliis method L'ivf.s ' 
results. H, IV 

A Permanent Preparation of Drease, and its Use is I 
Estimation of Urea. Donald D. van Slyke and Glenn F 'tu 
{J, Swl Chem., 1914, 19, 2n^228).-~Urease in powder ft* 
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^ In- eJCirtcUug 80J4 beau meal with water at i(X>m lem 
ar i then pounng the clear extract iuto at least ten tiinea 
<>i a«tone. The precipitated urease ran U dried in 
majntams its activity for an apparently indefinite 
h is soluble in water, and the solution, if kept* at t)^ does 
.« iidivity for sevoral w«ks, espwially ,f 
j.hotpliaU IS also present in tlie solution. 

urine, one-half c.c. of urine is mixed with 
j of 0 0 V potassium diliydrogeu phospliate and 1 o.c. of a \(Y\, 
uiease. After twenty minutes at M or three minutes 
iv m o>tnplete the decomposition of the urea, i to 5 grams of 
cul«onate are added, and tlie ammoniH then aspirated 
. of A/oCMiydrocliloric or sulphuric acid, When tlie 

»iico i* excess of acid U titrated with A .oO-alkali. 

i* * particularly valuable reagent because it emililes a 
eHuiiatiuU of the urea in the blood to he made, its action 
it) i!|)e^ulic that no other constituent of tlie blood is attacked 
tmand paper must be consulted for the details of the mot li mis 
; recommended hy the authors, H, \v. H. 

[inmation of Urio Acid in Urine. DoiiKNito (i’ana^sini {Boll. 
« /‘iirw. 1314, 53, *267* In tho authoi’a method the 
j-fliitioiis are employed; (1) Salkowski-Imdwig reagent, 
ly mixing e(]UtiI volumes of pi) and imuiediately 
.mtg; (u) lib grams of silver nitrate are dissolved iii 
j -tt c c. of distilled wa^r, and ammonia solution added until 
;,‘*n [irecipitatc at first formed dissolves conijiletely, tlie 
tlien made up to 1 litre with water; (/>) 100 grams of 
rr^rnm chloride and 150 gram,s of ammonium chloride^ are dis 
;!i shunt 500 c.c. of distilled water, ;immouia solution in 
and the volume made up to 1 litre. (2) Aqueous 2'’4 
f,; -acetate prepared in the liot; this sto ves as a defecating ami 
r;Mng agent, mucinoid suktances ami uranvl pliosjdiate beim^ 
.puted. together with pigmentary inatler; (5) Decirionmd 
coiiUining 25 grams of potassium iorlidc per litre 
AM- 'upieous solution of indigo-carmine. The jirocediire is 

‘t;* iiundrtsl c.c. of the urine are mixed with 20 c.c. of the 
prU.et ate solution, and tlie liquid at once poureil on to a drv 
t;«i Inter. Sixty c.o. of tlie filtrate are introduced into a 100 c.c. 
in i.iiiUining 10 c.c. of the Salkowski-Tiudwig reagent, the 
v^rM^mg well stirred, and, after a sliort time, the precipitate 
quantiUtively on a small filter, ami wasiie<l three or four 
^ »ith water. Most of tlie jirecipitate is then returned to the 
•vU^tion vessel hy means of a glass rod, and treated witli about 
'la solution of 2 grams of ])ota.sstum iodide in 150 c.c. of 
le turbid liquid tliii.s obtained is then poured tli rough tlie 
tf^taimng the remainder of the precipitate, which is washed 
w times With the potas.siiim iodide solution. The fdtrate, 
f^olonHess, almost clear liquid, is 
^v the addition of a drop or two of acetic acid, ami 
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rendered alkaline by means oi about 5 grama of 
Tlie solution U then made slightly bqt diatinellv ! 
more drop of the indigo-carmine solution, and 
shaken with decinormal iodine solution until a , 

immediate change from blue to yellowish-green, t i ... 
c.c. of decinormal io<Une used, multi pliwl hy ^ 
amount of uric acid in grams |>er 100 c.c. of tl.. 
accuracy of the method has Wn tested by means < i <,,i 
solution of pure potassium urate and urines 
added proportions of uric acid. 

The action of iodine on uric acid In presence of Im rav 
l>y the following equation ; 


NH-CO-C-NH 


>CU + I, + 211^1) = 


‘‘•Cil 




,NH*CO. 




The alloxan thus formed is also acted on by the lo j.r*. 
action is so slow as to bo virtually negligible; the 
with the purine derivatives, other than uric acid, or. 

T 


Separate EstimatioDs of the Purioe Substances i 
Uric Acid in Urine. Oomenico Gana.'jsini {Jioli, (.Aim /j. 
1914, 63, 262 — 26o)."Thi3 method is based on th.^ f.vt i-.i; 
ailver-magnesium precipitate yielded by the Sjiikuu.4,: ] 
reagent is, when thoroughly washed and 8us[>en'i<'.i i-; 

neutral towards jdieiiolphtlialein. When, however, hi^f];’, 
trated aqueous potassium iodide is added, the prcrijiit it*- ; 
almost completely, and the liquid becomes intensely rilk.i’i.'.r » 
to the formation of normal potassium urate and of 
salts of tlie otiier ])urine derivatives present. The alk d:!;;: .- 
liquid is, therefore, directly proportional to the conirtit ; : .r 
compounds, inclusive of the uric acid. The latter may ^•d . : 
be estimated separately in the same liquid by tiic tir tli I ••i 
described (preening abstract). 

The procedure 5s ai fu’st similar to that used in tiu* i 
uric acid alone {he. ri(.), with the exception that tlo* 
given by the Salkowski-Ludwig reagent is washed with 
water until the washing water fails to react alkaline 
phthalein or litmus. Tlie solution of this precipitate m lir 
ium iodide solution, amounting to about 150 c.c.. is liirs:^; » 
A'/20-3ulpluiric acid solution in presence of 5—6 (lrn|i> <: 1 i 
holic phenolphtbalein. Four or five grams of poiiissnnn : v;:^ 
carbonate and 10 drops of 0‘1% indigo-carmine sfjlution 
added to the liquid, which is titrat^ with A / 10 i* ^ - 
until the blue colour changes to green. Multiplication of 
of the number of c.c. of A’/20-3ulphuric acid over • 
A7 10-iodine by O' 0076 yields the number of grams of 
pounds, calculated as xanthine, in 50 c.c. of the urine. The - 
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.v/iaiodin* mulUplied bv 0 0084. givw U.e mm. of 

!" ^ T. H. P. 

Hew TMts for Voronal. 11, l.ios {/•**„„. r ,9,4 
r^i. -The odour of itKloforin is observed when veronal is 
..III aqueous sodium hydro.x,de, and the .esnltino solution 
iii'i tlw' wanned with a solution of iodine. 
rser«irtue obtained by fusing veroiml with .v,di„ni hydroxide 
,.urpl.sh violet biuret reaetion with a drop of ’aqueous 
i^s saiphale, and liberates nitrogen (not qiinntilativelv) by 
Hith conrentr«t«t sodium hypobroinite. C" S ' 

^mttioD of Antipyrine. W. O. Kmkrv and S. Palkin (J. M 
^ ' kw.i 1914, 6s 751-~7a^3). — The method depends on the solu- 
j i-doantipyrme in rliloroform. In the case of antipyrine 
^ If in Mich adniixture Uiat aft«r treatment witli ioiline no 
(iiher than lodoantipyrine will be extriuded by cliloro- 
* qiuntity of the sample containing not more than 0 25 gram 
j,v‘:pv.''iiie is shaken with 20 c.c. of water, 5 c,c. of alcoliol-freo 
,.:;,f;:i, 0 .1 gram of sodium hydrogen carbonate, and a sliglit 
a i-iine aohitioii. After a short time, the excess of iodine 
by the addition of a few drops of thiosulphate solii- 
. io^ioaiitipyriiie is shaken out with chlurofnrm, the cldoro- 
r Kiluti-n is washed with wat-er, filtered, evaporated in a 
^ rd iU^k. and the residue is weighed. Tlie weight of the resi- 
i-uamlicl by 0o992 gives the quantity of antipyrine present 
die ajitipynne 18 mixed with plienarelin, siilplional or 
:ir MiMance, a weigh wl portion of the sample is shaken with 
- o{ uater, 20 c.o. of concentrated hydrodiloric aohl, and an 
N* £ i-dirie solution. After some hours tlm lirpiid is decanted 
a glass-wool filter, the tarry residue is washed with FyX 
rrhUir arid, then dissolved in about 50 c.c. of methyl alcohol 
.i-iM he Iree from ethyl alcohol and acelone), tiie solution is 
.£ei with CM c.c. of water and sodium Iiydrogeii carlmnate and 
t tne ncm <>f iodine lias been destroyed by tlie addition of 
sfi.pnste solution, the lodoantipyrine is extracted with chloro- 
' W. P. S. 

of Manganese Carbonate in the Detection of Traces 
Strychnine. (I. GrEinx (./. P/,arm. r/iin,., 1914 , [vii], 9 
' - The author finds that the sensitivene.ss of the test for 
-.n:r- hy rneans of sulphuric acid and potassium dichroinate 
Hceratcfl, and that the detection of 0 0 1 mg. by this method 
quantity can bo readily detected by the re- 
Mamlelin (0;o gram ammonium vanadate in 100 grams 
r^‘ -.1 phnric acid), of Wenzel! (potassium permanganate 

of the alkaloid in pure sulphuric acid and addition of a 
to the author, the last two 
be more sensitive than that first named, 
which 18 as sensitive as any of those described above 
•n dissolving the alkaloid in two or three drops of sulphuric 
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»cid aud adding 2—3 uig, of mai^aaeae carbonate, 
blue coloration is developed, rhich gradually berosr;^ 
then pink. 




AppUoatioD of Tungfiten Balts to the AxuUyeijj of ^ 
Materials. Aleiindeb T. Houon (/. .SV. Ckm. /h,]^ 

847 — 848).— Two reagents, prepared from sodium . 

ctitly give different results (amounU of precipitate i 
tannin, and it is suggested that it may be possible <s'v 
purity of a given tannin extract by the constancy ..f . 
l>etween tli© two results. The reagents are prepar*-! hi > 

(1) 10% sodium tungstato solution, 5 c.c. ; water, ;; / ' 
ammonium chloride solution, 3 c.c.; (2) 10% sodiuffj ■ ./ 
wdution, 5 c.c.; 8^4 hydrochloric acid, 2 c.c.; 25 ^ 
chloride solution, 3 c.c. A tannin solution is made ’ 
alwut 4 grams of tannin per 250 c.c,, and 10 c.c. of th,. ^ V, 
are mixed with 10 c.c. of the first reagent; the mixture / 
on a filter, and 10 c.c. of the filtrate are evaporate,! i.> , 
and the residue is weighetl (.1). The precipitate on th.' >. 
then dissoIve<l in lioL water, the solution is added to lU 
(d the filtrate, and the whole is evaporated to drvne>'» 
actual weight of the precipitate is Ji-A ; it is nw^'^.trv 
tain the weiglit of the precipitate bv this indirevi tnHi 
cannot ho washed. A similar estimation is then niafb, 
second reagetil. The amount of precl[)itate is ralcuiiTi i 
percentage of tanning material in the extract, arjd != r ■ 
pose the quantity of total solids ami of tannin ((') m ! ■ 

the extract Is estimated. Then lOOf/? - .1 )IC gives th.^ i , 
number’' of the tannin, using the first reagent; the vu-..- ; ■ 
gives the "tungstic iuiml>er,'' using the second reaefut. 
sumably, “ tungstic "/" tungstate " — ^ for any *v> 

material. The author has applied the methorl only lu - 
extract, in which case 1*0503. \V y * 


Quantitative Estimation of Aepartic and GluUm.c Ai 
in the Products of Protein Hydrolyeis. FaBoriiicx W.i: 
Fobeman {liiochftm. 1914, 8, 463— 480). After htb 
of the protein with hydrochloric acid, the glutamii .mti \‘:i 
acids are converted into tlmir calcium salts, which an’ th-:; ,-i 
tatively precipitated i)y the addition of alcoliol. ArVr ■ 
from the alcohol-soluble calcium salts of the other ;o:;- s. 
present, the free acids are regenerated by dissolvin<r in * 
adding oxalic acid. Tracps of accompanying impnr!t:e< * 
removed i)y successive treatment witli silver sulphate and | *• 
tungstic acifl. The resulting solution on evapmati'^'!; v.* ' 
crystalline mass, wliich is now extracted with glacial .v>^ 
'rite residue consists of a mixture of glutamic and a-pyr ^ 
and the proportionate quantity of each present is ca'iif tm; 
the carbon content of the mixture. As the difference 
percentages of carbon in glutamic and aspartic acids p 
4'73> the proportion can be determined with tolerable 
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L ^uABtitv of Uie gluUmic acid }& transformed mt« 
^jerccarboxyUc acid during the preliminary processes indi- 
jbove. and is found in the glacial acetic acid extract It 
by mMSuring the ammo-nitrogen l^efore and after boilimr 
[^''firari-;hloric acid, which reconverts the ring cum|Hmnd into 

Uiijia* f 

r.^Ktus! separation of aspartic and glutamic acids is efTecled 
j IrKiica^il crysUllisation ot tin* cojiper .s^dts, capjitr aspartate 
Mut first, \\lien most of tin- aspartate has been 
L^J. the larger portion of the glutamic acid is separated by 
it into the hydrochloride. 

^rffieaii>of this method, caseinogen is found to contain L'l r?*’. 
hiaumn- and and l’71% of aspartic acid, or about twice as 
has hitherto been accepte<l, H j. 

r&i Ferric Alum Estimation of Caeoin. H. V. Ahnv and 

H. (/ Ind. £»g. Cftem,, lUU, 6, 748— Two 

have been made in a method describwl provinnslv 
m 407) for the estimation of casein in milk; to ensure 
rjfratmtt, the mixture of milk and ferric alum solution is 
for one hour before tlie precipitate is collectcil, ami the 
i, tanticn is made with d od thiosulphate solution. Tin* 
ov;. .iHUsed at present, is as follows. Five grams of milk are 
with -■> er. nf ferric alum solution fis -JT-M grams of 
^drej, am!, alter one liour, the prccipilate 
on a tllter and washe.l until free from soluble iri)n 
. drsn- is treated with 3 c.c. of ,31% hvdroclilori*- acid and 
nf potassium iodide, iieated to MP for thirty minutes in 
.yitA and the liberated iodine is titraletl with J oO- 

hate sfdution. Each c.c. of the ferric alum solution re- 
Mf r the precipitation is equivalent to 0 050.31 gram of casein. 

W. P. S. 

Comparison of Methods for the Determination of the 
^lytic Activity of Pancreas Preparations. J. H. Ixini; 

A. W. Ha rto.s (/. A mar. Chem . .Voc. , 1 9 1 4, 3 6, 2 1 5 1 — ‘j 1 06 ),~ 
^dbjcctof this work was to compare tlie ditTeieiit standards for 
ral'iation of the various commercial trypsins r>r pancreatins. 

' rrot^sdvtic value of six such trypsin preparations iias been 
liM hv four distinct methods, namely, the rneUciiscin reac- 
hild-Gross sodium caseinate digestion metlKKl, tlie form- 
titration of amino-acid^ produced by <ligestion, and the 
JWion. The results obtained liy the four methods agree 
tile activities of the six jin-parations in the same order, 
-jo not agree as to relative quantitative value of the 
ennents, for the Btrongesl ferment accord ine to the 
i reaction appears to be about twelve times as strong as 
and according to tlie fibrin <ligestion about ten times 
r ' ^ the other tests the relation obtainerl is as 

greater irregularities appear in comparing .some 
preparations. ^ 
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‘Hte product* sold &» tiypiEUSS or paDcreaiiat probahlt r-., 
least two different enzymes, reactiiig in mffereiit* 
proteins, and Uie effects produced in any ease 
proportions in which the enzymes are present Th^s^ ? 
jjofieas different degrees of stability towai^ heat 

It is not at present possible to convert the proteolvu. t 
tryptic ferment from the terms of one standard to thW . *'*,r 
since the 'products arc made by very different proecs?^. » r 
ably yield mixtures of ferments in widely different t-r V 
together with unknown quantities of inorganic salt/ ^ 
rational definition of trypsin is desirable, and prcKluctfi 
made to conform to interchangeable standards. 

Bleotdcat Method of Estimatiog: Salt in 8o)l w 
Biam and GrtugaT A. Frkak (6’airo JSci, 1914, 0. * ^ 

In estimating the amount of soluble salts in soils iiv the ‘J 
conductivity metliod, the error due to the nature of , ^ 

may be corrected by constructing special tables for th,. i,». v 
combination of salts in the area under examination, 'i i-,. 
especially affected by sodium carbonate, and the re^;si,u . * 

higher when much organic matter is present (Davj., 

U,S. Dept. Af/rit\ Hur. Soih, Bull. 61). A more iniporur,; 4 ^!! 
of error is that due to the presence of calcium Ki\\i 
sulphate), which is not only harmless, but beneficial in . 

the effects of toxic salts. This error i.s avoided 1 »y exiri.r . . 
salts with 40% alcohol instead of water, and compfLn!!:;^ ih. 
with those obtained with a solution of salt in the aan,*' >/=!;> :? * 
calcium sulphate may then bo estimated, if desired, l y 
with water as well. 

In the case of soils containing moderate amounts ( • si •, ; 
method usually employed is to treat an amount of ..-'-t. 
about 20 grams of dry matter, with 100 c.c. of Hi , a?, , l. ■ ^ 
shake for ten to fifteen minute.s. Shaking for one tr.u:'.:;- .-n 
nearly the same results, and variations, from Ij 
strength of the alcohol are without much influence. 

In testing the method with solutions of known <nt!i: : : 
solution containing 0 030% of gypsum and 0'131% of sn-liurp, fb .-j 
was found to have a resistance of 210 ohms instead of th*- -u 
lated resistance of 220 ohms. X. H, .1, M 


Betimation of the Lime Requirement of Soils by 
of [Barium Hydroxide]. C. K. Moulton and \\ K T« 
BRID08 (J, Ind. JSng. Oh^m 1914. 6. 835— 837) -The li 
ment of a soil, as estimated by boiling the soil with ar: 
of A/ 10-barium hydroxide solution and measiirim: 
means of the ammonia set free from added ainninnium - H 
is proportional to the quantity of barium hydroxide ’ 

t-o the acidity of the soil. The result obtained is considfrd!;. * 
than when the Vietch method is employed. Further. J 
requirement varies with the duration of tlie distil hit ir^n y*.i 


volume of the distillate until the lime requirement f 
(compare Bizzell and Lyon, this vol., ii, 150). 
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